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: with DIRECTIONAL DRILLING 


These are typical of the many 
. . applications of HOMCO Directional 
Sidetracking Drilling. Other uses are: 
Drilling through faulting formations. 
; i Straightening or sidetracking a hole. 
Straig htenin 3 Drilling through multiple sands. 
* Relief drilling, for wells on fire or 
Surveying out of control. 
Contacting an oil pool under the 
ee ae a over-hang of a salt dome. 
’ or Close lease-line drilling. 
Correcting irregular bottom hole 
spacing for proper drainage. 
Re-drilling old wells for new 
production. 


Whipstocks 
Drilling under mountains . Spud bits 
Combination Jar and Key-Seat 
Reamers 
Deflecting Tools 
Replaceable Blade Stabilizers 
: 3 / Reamers 
HOMCO OFFERS ‘of Hole Openers 
A COMPLETE 
24-HOUR SERVICE 
ANYWHERE 


ANYTIME 


Drilling under lokes 


Drilling offshore from land 


Drilling several holes 


from one platform 
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get a faster payout 


with a 


Certain formations, notably fast-reacting fractured or 
vugular limestones, respond better to a retarded acid 
than to either regular acid or fracturing treatment 


Dowell offers two acids with a retarded action. Each 
is especially suited to treating certain variations of 
these limey formations. 


First, there’s Dowell Retarded Acid. It is a regular 
acid with a special Dowell-developed additive that 
slows down acid action after the formation is ini 
tially etched. It gives excellent results in some cases 
where no other treatments are profitable. 


Second, there’s Acid Petrofrac®. It employs an acid 


oil emulsion that reacts slowly until the emulsion is 
broken. This emulsion has been extremely successful 


when used as a retarded acid. 


Perhaps your producing zone is the other extreme 
a slow-reacting dolomite that responds best to an 
intensified acid. In any case, you may be sure that 


your Dowell Engineer can tailor the right treatment 


for your well 


For more information or service, call any of the 165 
Dowell offices in the United States and Canada; in 
Venezuela, contact United Oilwell Service, or write 
to Dowell Incorporated, Tulsa 1, Oklahoma. 


Services for the oil industry 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 





W. C. NORRIS 


NORRIS-HINDERLITER 
TYPE NH CASING HEAD 


2,000 Ib. test pressure head 

with 150,000 Ib. rated load 

carrying capacity. Full 

opening with threaded cap SUPPLY 
top or removable top STORE IS OUR 
flange. In sizes from 859”, EERO SEE Raed | 
95%” x 442” male or female 

to 1034" x 7” male. 


NORRIS-HINDERLITER 
TYPE HW TUBING HEAD 
with KA-2-S dual string 
tubing hanger 


4,000 Ib. test pressure for 2” 
regular or upset tubing. De- 
signed to support two parallel 
strings of tubing by slip sus- 
pension. Full opening body of 
forged steel. 


NORRIS-HINDERLITER 
TYPE HW 2-in-1 TUBING HEAD 
with KA-3 and KA-2-M dual string tubing hanger 


KA-3 supports two parallel strings of 142” 
regular or upset and the KA-2-M supports 
two parallel strings of 2” tubing, regular 
or upset, both by threaded suspension. All 
three types available with threaded or 
flanged bottom. 


W. CC. NORRIS, MANUFACTURER 


DIVISION OF DOVER CORPORATION 
TULSA, OKLAHOMA 


BRANCHES: 
GREAT BEND. KANSAS: CORPUS CHRISTI. pete (| 
HOUSTON, KILGORE. ODESSA, WICHITA FALLS, TEXAS; 
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The Conference Table 


The best prophet of the future is the past. — Lord Byron 


E SECTION FOLLOWS A | 


What Powered Sputnik 11? 


What Russia called a new fuel is one of the ‘high energy’’ com- 
pounds well known to chemical researchers, U. S. authorities 
believe. Emphasis bears heavy on more efficient rocket pro- 
pellants in the race for greaier speed and range. Petroleum 
industry could be behind in competition to supply fuels of 
the future. 


Use Your “Noggin” 


You'll profit and so will your company by a little exercise in 
creative thinking! 


New Record Earnings in Prospect for 1957 
Revenues up 12 percent for nine months. Net income moves 10 
percent higher in 1957. Profit margin narrows slightly in third 
quarter. — Ernestine Adams 


More Interest on Your Training Dollar 
— Carl Mullins White 


Test Your Tax 1.9. 


Get ready for Uncle Sam's bill. Test your knowledge of the 
federal income tax law on this quiz prepared by American In 
stitute of Certified Pub!ic Accountants in cooperation with the 
Internal Revenue Service 


A Problem That Can't Quit 


Oil imports have plagued the U. S. petroleum industry for 
decades. IPAA was organized to limit foreign oil imports but a 
majority-approved balance of domestic/foreign oil has never 
been reached. Men of good will seek a practical division of 
the big U. S. market. 


OPERATIONS RESEARCH: Aid to Decision 


Oil companies with their long term problems have found elec 
tronic computers made it possible to manipulate data to deter 
mine what will produce best results. They can be used in 
‘Operational Gaming." — Gilbert C. Jacobus 


How To Be Interesting Though Factual 


Bigger Things Ahead for Booming Four Corners. 

Today: Boom, 1957 Style 

Past: Oil and Gas History Dates to 1911 
Val Cooper 

Future: Tomorrow's Discoveries in the Paradox Basin 
J. lL. Tatum 

Future: Tomorrow's Discoveries in Black Mesa Basin 
Horre!ll Budd 
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Four Corners Drilling and Completion Methods with 
Money Saving Motives 

Donald M. Taylor 

Interpretation of Radioactivity Logs in the Paradox Basin 
V._C. Stephenson and Ken Simmons 

Ways to Reduce Oilfield Equipment and Service Costs 
Rainey Elliott and F.M. Mayer 

Pilot LPG Injection Underway at Bisti 
Donald M. Taylor 

The Aneth Haul 
Tom V. Broadbent 

Well Stimulation Practices in the Four Corners Area 
R._R. Wagner and J.D. Holland 

Photogeology Finds a Place in the Four Corners 
Lowell E. Bogort 

Gas Drilling and Gas Well Completions in the San Juan Basin 
Morris B. Jones 

Degassers 
C. 8. Graham 

Capital Budgeting for Petroleum Operations 
Homer N. Mead 

Does the Inhibitor Squeeze Method Work? 
R_H. Poetker, P_C. Brock and S.A. Huckleberry 


You Can Buy It in Venezuela 


Operations Underway at New Synthetic Rubber Plant 
Economics of Gas Turbine Drivers in the Refinery 
C. R. Apitz 
Electrical Treating of Refinery Distillates 
Dr_ Rk W. Stenze 
How to Design Finned Tube Shell and Tube Heat 
Exchangers — Part 3 


Edwin H. Young and Dennis J. Ward 


Test Methods for Petroleum Products and Intermediates — Part | 


V_A. Kalichevsky 

How to Design an Effective, Low Cost Tank Mixing Device 
Robert B Meny and Robert 8. Velykis 

Effect of Oil Field Use of Chlorinated Solvents 

on Catalytic Reforming 

|) A Guthrie and P.S. Hepp 

Microscopy in the Examination of Diesel Fuels 
F G. Rowe and HF. Nicolaysen 

Continuous Blending of Fuel Oils and Asphalts — Part 3 
lowrence lowy 


Gasoline Octane Survey 


California Line a Rugged Job 
A. E. Garvrissere 
Fire Control for Remote Stations 
Correctly Installed Seals Prevent Damage and Downtime 
J. 8. Sinclair 
No Major Breakdown the Year-'Round 
C. Freeman 
Possible Reduction of Costs Through Use of Thin Wall Pipe 
Adequate Coating and Wrapping 
J. Campbell! Stirling 
Compressibility Factor Charts 
Cer! Gatlin 
Preventive Maintenance Practices for Gas Engines — Part | 
Homer Romsey and Donald M. Taylor 
Pneumatic Control System Provides Engine Speed Control 
Safety Shutdown 
J. T. Howard 
VHF Radio Range Increased 2% Times 
How to Unload a Fuel Barge Safely 
Steel Tubing Helps Stop Manifold Leaks, Simplify 
Orifice Meter Installation 


Canadian News Notes 
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If Goldilocks had written her memoirs, she'd probably have said she learned a lesson 
from her encounter with the three bears. We've been exposed to a couple of bears recently 
that have been disguised blessings if we study the experiences and use them for charting 
the future. 


First, old Papa Bear of Wall Street woke up from four years hibernation and began 
gnawing at prices. Analysts came up with different reasons every day but the simplest 
one is probably the best: A free economy — or any other one for that matter — doesn’t 
go straight up. An economic curve that hasn't any zigzags is more like the post-World 
War I German curve — it goes straight down. 


About the time we were getting ready to buy a bargain or two in stocks Mother 
Russian Bear threw a ball and a dog into outer space and scared us stiff. Politicians 
and scientists came up with reason this and reason that. Here again the simplest reason is 
the easiest to believe. You buy what you want and we thought we'd rather have a more 
comfortable life and let the kids play spaceman in the backyard. We still think our idea is 
better but in a small world you have to meet competition. The London Sunday Express is 
cannily accurate when it said, “The simple fact is that despite its fear of the Sputniks 
America still wants to beat the Russians without losing a single chip off its fantastically 
high standard of living.” 





Now the question is — are we smart enough to learn our jesson from the two bears? 


Old Papa Bear shouldn't frighten anyone in these United States. He's helped us by 
coming out right now. No politician can arrest inflation as efficiently as Papa Bear. 
No politician would dare. Our dollar value is being insidiously eaten away. The Wali 
Street retreat can take out the air better than the Federal Reserve with high interest rates 


Mother Russia Bear has done us a favor, too. Her skills under wraps would have 
suckered us, but the Sputniks are the most revealing clues we can hope to have. We just 
aren’t much good at spying or spy-catching. Now we know what she can do and we 
know what we have to do. At last we'll listen to those teachers whose voices have been 
crying for less frills and more solid courses in the schools. Now we'll listen to the scien- 
tists who beg for basic research. It looks as if we've just been saved. 


Here’s a warning, though. You'd better be sure you aren't the baby bear — the little 
pessimist born of the other two. If you remember the story of the three bears you know 
whose porridge was eaten. Ernestine Adams 
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“So | says, ‘If its a 


Christmas Tree... 
"ll decorate it...” 


The naive young man may not know a Christmas tree 


from a Christmas tree .. but here’s something you can bet 
on: veteran Joe Roughneck, symbolic figure of the fabu 
lous oil industry, knows everything about everything 


concerned with drilling for and producing oil 


Whether Joe is rendering rugged service on a rig..or 


whether he’s the brain of a big company .. he knows the 


kind of quality pipe it takes. More, he knows Lone Star 


makes it...and will deliver it on the double! Depend on 


Lone Star API casing, tubing, and line pipe. 


Neighbor, wherever you are, MERRY CHRISTMAS 





Houston, Texas 


Tulsa, Oklahoma 
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Need special accessories on your pumping units? 


“Oilwell” will furnish them fully equipped 


for your job! 


Ort WELL Supp y is frequently asked to pro- 


vide certain accessories on pumping units for the 


convenience of customers. The completely mod- 
ern facilities at our plants make it easy and 
inexpensive to comply with such requests. The 
“Oilwell” Wide-Base Pumping Unit shown here 
was quickly equipped with three such extras 
Your “Oilwell” representative will be glad to 
discuss the incorporation of these or other special 
features into your next pumping units. Contact 


him at your nearest “Oilwell” store 








This pumping unit is equipped with crank guards for extra 
safety. Note the inexpensive grade-and-set installation pos 
sible with “Oilwell’s” Wide-Base Pumping Unit. 


Here the end cross-support was converted into a scrubber 
tank for the engine's gas fuel supply, with gas pressure 
regulator in fuel line to the engine. 


Shown also is the extra sturdy guard over the V-belt drive 
between engine and pumping unit gear box. The opening 
permits pressure grease lubrication of bearings in power 
take off 


Oil WELL SUPPLY 


DIVISION UNITED STATES STEEL CORPORATION 


Executive Offices—DALLAS, TEXAS Area Offices— CALGARY, ALBERTA 
Export Office— CASPER, WYOMING COLUMBUS, 0 
30 ROCKEFELLER PLAZA DALLAS, TEXAS HOUSTON, TEXAS 
WEW YORK 20, N.Y. TULSA, OKLA LOS ANGELES, CALIF 





Petroleum Profile 


rHE Atlantic Refining Company and 
Henderson Supplee, Jr. have proved 
one thing — management has its own 
specialization, whether backed by law, 
engineering, science or finance. Or, in 
Mr. Supplee’s case, a degree from 
Princeton University in literature. 

Not many petroleum companies go 
after English majors, but here’s a man 
who demonstrates how wrong they 
could be. That Mr. Supplee is also well 
grounded in economics, helps. He had 
graduate work at the School of Fi- 
nance, University of Pennsylvania. 

Just 10 years ago Mr. Supplee de 
cided that living in Philadelphia where 
his life was deeply rooted in the com- 
munity was more important to him 
and his wife and four children than 
pursuit of his career in New York. 
This decision drew him into the oil 
industry. 

After graduation in 1927 he went 
with Supplee-Wills-Jones Division of 
National Dairy. Once a family com 
pany, the Division had been added to 
National Dairy in 1925. For nine years 
he was president of Supplee-Wills-Jones 
Division and a director of National 
Dairy. The next line of advancement 
in the organization meant going to the 
New York headquarters. The invitation 
came in 1947 but Supplee found it diffi- 
cult to break strong ties to Philadelphia. 

Robert Colley, president of Atlan- 
tic in 1947, invited Mr. Supplee to join 
Atlantic Refining as a vice president 
and manager of marketing. It was a 
change of industries but not of re- 
sponsibilities. Within two years he 
moved up to executive vice president. 
In 1952 at the age of 48 he was made 
president and chief executive officer. 

The new president plunged into 
work — the kind he liked — of build- 
ing his company, keeping it modern, 
progressive. Atlantic invested a half 
billion dollars during his first six years 
as president, under what Supplee calls 
“our forward planning.” One part of 
this has been to extend foreign opera- 
tions. 

Atlantic underwent changes in or- 
ganization structure with authority 
delegated further down the line. Said 
its president: “A course of action has 
been charted that is going to mean 
strengthening and expansion the like 
of which Atlantic has never seen be- 
fore.” 

There is general enthusiasm for their 
top officer by employees. Supplee has 
a record for dealing forthrightly with 
individuals and with unions. He is firm 
in his opinion, however, that wages 
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HENDERSON SUPPLEE, JR. 


President 


Atlantic Refining Company 


that outrun productivity build up in- 
flationary pressures and bring danger 
to labor and management alike. 

Always Supplee has stressed people 
in his approach to business. Speaking 
of Atlantic’s aims he said, “These ob- 
jectives are just so many words without 
the men and women to carry them out. 
And it is equally true that, given the 
best people in the world, their effi- 
ciency is a function” of company 
organization 

Good communications perhaps is 
the key to President Supplee’s adroit 
management. He speaks easily and has 
the ability to project his ideas convinc- 
ingly. A recent appraisal he made of 
the firm, published in the Atlantic 
Magazine, is a keen analysis of com- 
pany organization. 

As you Can see, it’s not easy to talk 
about the man without talking about 
Atlantic. The chief executive is one 
who even takes his work home. But 


he doesn’t limit his activities to his com 
pany. He is deputy chairman and a 
director of the Federal Reserve Bank 
of Philadelphia; co-chairman and direc 
tor of the Greater Philadelphia Move 
ment, a trustee of Princeton University 
and of Episcopal Academy, his pre 
paratory school 

Although he plays some golf, Mr 
Supplee’s most regular exercise is early 
morning horseback rides at his home 
in Radnor. 

The older son, Henderson III, is not 
far from Philadelphia. He works with 
the Defense Department in Washing 
ton. Andrew Righter, the second son 
is starting college. Two daughters, 
Anne Carroll and Betty Baker, are liv 
ing at home. 

He must think with 
about his decision 10 years ago to 
change industries. He has filled an im 
portant and rewarding role in what we 
consider the world’s greatest industry 


satisfaction 
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ISOFLOW FURNACES 
NOW PROCESSING 
300,000 b/d IN 
CATALYTIC REFORMERS 


... and more Isoflows'are being 
installed in the largest 
reformers under construction 


Cees feo eM on 


The continuous production of high octane gasoline by cata- 
tic reforming demands sturdy, efficient, soundly designed 


a 


ment. This is especially true of furnaces. 





a ide acceptance of Petrochem-lsoflow furnaces is due 

t© Mir high efficiency, dependable performance even 

overload conditions, and their long service life. 

you apply all the specifications and operating 

ements to direct fired furnace design you'll find 
hem-lsoflows most economically desirable, b 
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THE CONFERENCE TABLE 


Operation Reading 


Everybody was talking about that new super-fuel the 
Russians used for Sputnik II, so we asked some experts just 
what they thought that fuel was. On E-2 you'll have some of 
the answers. A lot of scientists didn’t want to take a guess, 
so special thanks to the ones who took a chance and gave us 
what they thought. We believe the story presents a pretty 
good idea of what goes on in the super-fuel line in this 
country. 

... Somehow it’s pretty hard to believe the oil industry 
has had such a small increase in demand when the first nine 
months of 1957 shows an estimated $2.75 billion increase in 
sales and other operating revenues over the same 1956 
period. Extra earning for these extra revenues amounted to 
about $300 million. That’s a very good overall picture. 
(Page E-6.) 

C. W. White gives a graphic description of how to get 
your money's worth out of a training program. If you want 
some extra copies of this we'll try to get them to you. 

“Aid to Decision” is the last article of three we have 
published on Operation Research. This method is in its trial 
stage, but we predict it is one that will see heavy use by 
future management. The three articles describe easily and 
simply how the technique can be used. 


Century of Craftsmanship 


Back in 1857 William Graver, who was 15 years old, and 
his brother began a small back-yard metal-working shop. 
Their father, a boilermaker from Germany, had taught 
them their craft. This year, a century later, the widespread 
Graver Tank and Manufacturing Company celebrates its 
100th Anniversary. 

William left Pennsylvania in 1883 and went to Chicago 
to set up shop. He, and later his sons, specialized in oil tanks 
and vessels. 

Today Graver has big plants in East Chicago, Indiana; 
Sand Springs, Oklahoma; Houston, Texas; Edge Moor, Dela- 
ware, and Fontana, California. They construct industrial 
plants all over the world and have a great specialized divi- 
sion in oilfield equipment. 

Congratulations t» Graver on 100 years of accomplish- 
ment — on a “Century of Craftsmanship.” 


THIMK! 


Sir Joshua Reynolds once wrote: “There is no expedient 
to which a man will not resort to avoid the real labor of 
thinking.” Thomas Edison was so fond of this quotation that 
he put it up on signs all over his plant. 

Yes, thinking is hard work. We know what to do about 
most of our problems, but we don’t use that knowledge. We 
could improve our personal finances by budgeting, but we 
don’t budget; we could improve our health by exercising, 
but we don’t exercise; we could improve our minds by 
studying, but we don’t study. A literal world of information 
is at our fingertips, but we don’t use it. Thinking is too hard. 

Of course we don’t like to put it so bluntly. Instead, we 
rationalize. Thinking isn’t too hard, we say, but its imprac- 
tical longhair stuff, and probably useless anyway. We say 
the smart thing to do is go ahead leaving things the way 
they’ve been in the past, doing them as everyone else 


A-10 


always has. And if we at least recognize a problem we lull 
ourselves into mediocrity with the assurance that we have 
an open mind. Of this, it has been said that an open mind 
means that we stick to our opinions and let other people 
have theirs. This promotes self-satisfaction, but it isn’t 
good enough. 

What we need is an attitude of distrust of our own ideas, 
a feeling of humility and dissatisfaction with ourselves and, 
most of all, a willingness to sit down and think our prob 


lems through. E.W.D 
Reprinted {rom The Georgia Tech Engineer 


Facts, when combined with ideas, constitute the greatest 
force in the world... Carl W. Ackerman 


The Road to Science 

The idea of U. S. coming in second best in science causes 
deep concern of the U. S. public. 

Reassurance comes from determined efforts of business 
and industry leaders. In 1955 Frontiers of Science Founda 
tion of Oklahoma, Inc., was set up by a group of business 
and professional leaders. Its objective is to promote public 
understanding of science, improve science instruction in 
schools, strengthen research in universities and create a 
favorable climate for research laboratories and science 
based industry. 

Just last month business and industry leaders in and near 
Dallas, Texas, received a charter for a Graduate Research 
Center. Here work will be done on basic problems of 
science and engineering. 

These centers to nurture science are privately financed 
and watched over by statesmen in industry instead of gov- 
ernment. Dean A. McGee (Kerr-McGee) is chairman of 
the board of the Oklahoma Foundation. J. Erick Jonsson 
(Texas Instruments) heads the Dallas Center. 

There should be 50 more on the same order in this 
country. It’s time to initiate a great colony of local science 
centers if we are to meet our needs and keep up with 
competitive nations. 


Simple Money Rules 


Nearly all of you read the Kiplinger Washington Letter 
A great many also read the Kiplinger magazine Changing 
Times, which is in its ninth year. The staff of these two have 
now published “Success with Your Money.” (Prentice-Hall, 
Inc., 70 Fifth Avenue, New York 11, New York. Price 
$3.95.) It has basic information on everything from buying 
stocks and bonds to buying a house and life insurance. 

Before we even got it reviewed the volume went into the 
third printing. Doubtless a lot of you have already learned 
to handle family money matters like an old master, but you 
may find some new ideas in this competent volume. 


Uphill Fight 

Would you be willing to work overtime for one-half your 
regular pay rate? Of course not, yet in the matter of income 
surtaxes, that’s just about what happens. If a person’s tax- 
able income rises from $4000 to $8000, his tax rate doesn’t 
double — it’s nine times as much. Should it rise to $16,000, 
the tax rate would multiply 50 times. Discouraging. 
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Science Don't Pay 


When we pay Elvis Presley $600 thousand a year and 
scientist $6 thousand a year, there doesn’t seem to be 
whole lot of reason for the boy in high school to study 
physics. He'd get ahead faster by practicing on his guitar 

We call this the big reason that science education has no 
been first in the United States. In this world you get what 
you pay for, and you pay for what you want. That’s a pretty 
dull lesson to learn and we keep practicing it but we don't 
really believe it. We think that some way we'll be able t 
have our cake and eat it too. Some way we'll be able to have 
brilliant scientists without their studying for it and wit! 
mut us paying for it in 

Actually, we should be more impressed by Soviet schools 
than by Soviet sate As President Eisenhower repeated 
in his speech in Oklahoma, a Russian high school graduate 
has had five years of physics, one year of astronomy, four 

ears of chemistry, fi years of biology, and ten ve f 
mathematics. We |! » an idea it would be harder 


lish such a curricu ur schools than it 


launch a satellite 


Standard shareowners 
15.600 womer: men 700 joint accounts 
j 


pension fund sura%m ? and businesses 


it70ns 


"| Like Business Because" 

I like business | iu it Is competitive Business kee ps 
ks. The books ar I j is the measure 
iccomplishment, n he id measure 
ictical that « I 

I like business b mpels earnestness. Amateur 

ind dilettantes are shoved out. Once in, vou 1 fight f 
survival or be carried t he sidelines 

I like business becat it requires courage. C 

ot get to first base 

I like business because it demands faith. Faith 

rature, faith in one’s self, faith in one’s customers 
in one’s employees 

I like business because it ts the essence of life. Dreams 

ire good, poetical fancies are good, but bread must be baked 


today, bills must be collected today, payrolls met toda 


Business feeds, clothes and houses man 

I like business because it rewards deeds and not words 

I like business because it does not neglect today's task 
while it is thinking about tomorrow 

Il like business because it undertakes t 
reform 

I like business because it is orderly 

I like business because it is bold in enterprise 

l like business because it is honestly selfish, thereby 
avoiding the hypocrisy and sentimentality of the 
attitude 

I like business because it is promptly penaliz 
mistakes, shiftlessness, and inefficiency 

I like business because its philosophy works 

I like business because each day is a fresh adventure 

Published in William Feather Magazine 30 years ago 


What U.S. Spends for Research 


You may be as confused as we were about all the figures 
thrown here and there concerning Federal Government ex 
penditures for scientific research and development. Here is 
a general outline of the costs. It was reported by Alan T 
Waterman, director of the National Science Foundation. 

In the fiscal year 1957 around $3 billion was spent for 
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R&D. This was an increase of 20 percent over the 195¢ 
expenditure of $2.5 billion. The dollar was broken down this 
way: 85 percent went to the Department of Defense and 
the Atomic Energy Commission, another 14 percent went 
to Health, Education and Welfare, Agriculture, Nation 
Advisory Committee for Aeronautics, Interior Department 
National Science Foundation, and Department of Con 
merce 
Dollarwise 60 cents w hi lor vel pmer 
than 40 cents fi search, | h applied basi 
cents went t 
million 
If you want 10ore detailed | u can, for 
ience VI fron 


vernment Printing 


cents, get cx 
Superintendent <« 
Offices, Washingt 


Truth is that inflation ultimately s« 


wn destruction Arthur A. Smith 


Engineers’ Responsibility 


As one of the authors said, the management problen 


nsidered Problems and Practices in Engineering 
+! 


Management” may seem as familiar as an old shoe. This 
volume (Special Report No. 24, published by Americar 
Management Association, 1515 Broadway, Times S$ 
New York 36, New York, { $3.75) i 

rt 


é 


mpanies wl 

oking toward é t ed re-examine the 

engineering org 

niques this small volume des 

engineering knowledge 
it must know pr i 


iency. This 


Crude oil 


water 


Junior Colleaqe Technology 

Technical training in junior college for the petroleum in 
dustry is organized in Orange Coast College, Costa Mes 
California. The course is designed t ver geology, drilling 
ind production. Actual drilling 1 » technology project 
irea is done by the st nts. Surface pipe is cemented an 
the well is drilled and completed. Then it is put on 
lated production and problems such as pumping, gas 
gaging, etc., are studied 

An advisory committee of men active in the petroleun 

industry meets with college representatives to assist wit 
problems relating to the training of these students. Georgs 
L. Guthrie is the instructor in charge of this course. whict 
meets the demand for trained men in technical phases of 
the petroleum industry 





HIGHLIGHTS 


x *k * 





Acquisition of a 1100-mile 
crude pipeline system in Oklahoma by 
Kerr-McGee Oil Industries, formerly 
owned by Gulf Oil Company, makes 
Kermac self-sufficient. The purchase 
nearly doubles present gathering capac- 
ity of 22,000 bbl per day—enough to 
fill its Cushing, Oklahoma, refinery 
equipment of 40,000 bbl per day. Gulf. 
at the time, has been cited for con- 
tempt because of its “purchaser pro- 
rationing” of crude moving into its 
Oklahoma system. The sale has com- 
plicated proceedings by the state Cor- 
poration Commission. 


x * * 


Picketing by minority unions 
has been judged illegal by the National 
Labor Relation Board as a result of a 
suit involving a union picketing for 
recognition (after employees had re- 
jected the union) at a Washington 
D. C., storage and furniture company 
The decision was based on a little used 
majority rule stipulation in the Taft- 
Hartley Act. The same suit may bring 
about rulings on secondary boycotting 
and “hot cargo” cases. Union involved 
was a local of the Teamster’s Union 


~*~ * * 


Automation and new equip- 
ment now being installed in the oil and 
chemical industries will cause sizable 
employee layoffs, says OCAW Union 
President O. A. Knight. He has told 
the union’s district directors that they 
should prepare now for a shorter work 
week, although he stated he would not 
yet recommend that the union seek a 
shorter week through negotiations 


x * * 


An exploration upswing in 
1958 should be in order if cycles repeat 
themselves, says newly-elected IPAA 
President Gordon Simpson, president 
of General American Oil Company. 
His optimism stems from noting the 
“low” points in the exploratory drilling 
cycle in 1949 and 1953 and indicated 
that the time is right for an increase. 
Exploration in 1957 was low, Simpson 
explained, because of unsettled condi- 
tions within the industry. 


ee: 2 @ 


Movements of crude oil and 
oil products totaled 1,016,814,724 
tons in the U. S. last year, the Commit- 
tee for Oil Pipe Lines has revealed. 
This represents a three-fold increase in 
total transmissions of oil since 1938— 
58,000,000 tons more than in 1955. 
These figures represent oil movements 
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Digest of News and Comment 


by pipeline, truck, rail, and water car- 
rier. Since 1938, the Committee re 
ports, pipeline transportation has in 
creased 4 percent while rail shipments 
have decreased 12 percent. Trucks, 
which carried only 5.80 percent of the 


5 


1938 total, now account for 23 percent 
cen & 


Crude purchases in Southwest- 
ern states by Gulf Oil Corporation have 
been increased, effective November | 
Gulf announced that it would buy 11 
days production from wells in Texas 
and would restore about one-half the 
20 percent below allowable purchases 
in Louisiana, New Mexico, and Okla 
homa. Magnolia initiated the move a 
week before the Gulf announcement. It 
announced it would take full allow 
ables in Texas. Several other major 
companies, which are buying less than 
full state permissible flow, indicate they 
will not follow suit 


x~ * *® 


Domestic crude demand for 
the first quarter of 1958 should be 
420,000 bbl daily more than in Oc- 
tober of this year, forecasts IPAA’s 
Supply and Demand Committee. The 
group predicted domestic crude pro- 
duction throughout next year would 
average 7,195,000 bbl daily. (October 
1956 production was 6,750,000 bbl 
daily.) These increases would result, 
providing oil imports are maintained at 
the level set by the government’s Spe- 
cial Committee. 

Se Ff 8 


Iran is asking for bids for new 
companies to help develop the coun- 
try’s Petroleum District 1, which in- 
cludes part of the Iranian territorial 
waters and continental shelf west of 
Long. 53° 30’ and islands in the vicin- 
ity. The National Iranian Oil Company 
stated that opening of the district was 
in accordance with the Petroleum Act 
calling for exploration, research, and 
development of oil. Interested firms or 
individuals should write the Chairman 
of the Board of Directors of the NIOC 
in Tehran, Iran, before February 1. 


x *& * 
Shortage in qualified teachers 


of engineers is critical—despite articles 
published to the contrary, reports Dr. 
William H. Miernyk. Results of a study 
made for American Society for Engi- 
neering Education pinpoints the need 
for some 9500 new teachers of engi- 
neering by 1966-67. This figure alone 
is more than our total faculty re- 
sources. 


Fewer producing days in Texas 
this year have not affected total pro 
cuction, reports the Chase Manhattan 
Bank in its Monthly Review of The 
Petroleum Situation. Oil produced in 
Texas during the first nine months of 
both 1956 and 1957 has amounted to 
834,000,000 bbl—despite the fact that 
there have been nine fewer producing 
Output per allowable 
72.000 


days this year 
day in 1957 has averaged 6,1 
bbl compared with 5,795,000 in 195¢ 
that, 
while allowable cutbacks have hurt 


proving Chase concludes 
some producers, there are others in the 
state who must have enjoyed highes 


production rates.’ 
a a 


Exemption of petroleum from 
the “Buy American Act” ts drawing 
fire from the nation’s independent pro 
ducer associations. In one letter to De 
fense Secretary Neil McElroy, IPAA 
Counsel Russell B. Brown questioned 
the basis for the exemption which he 
says “has the effect of reversing the 
very purpose of the Act. The Act was 
conceived and designed for the purpose 
of giving preference to and encourag 
ing development of domestic industry 
Yet the Department of Defense is ad 
ministering the act so as to give prefer 
ence to and encourage development of 
foreign industry.” 


Se 4 


injury frequency rates estab- 
lished an all-time low, in the oil and 
gas industry, according to the Bureau 
of Mines report for 1956. Nearly 
1,236,000 man hours worktime was 
amassed by the industry’s 585,486 em- 
ployees — an average of 2100 hours 
each. Employees totally disabled or 
killed numbered 147; there were 522 
permanent partial injuries and 10,850 
temporary injuries. Although fre- 
quency rate was lower, severity rate 
was three percent higher 


x~* «© * 


Ratable take order on oil in 
Louisiana has been recalled by the state 
conservation commissioner—but indi 
cated the door was open for similar 
rulings. LCC ruled that Sun Oil must 
take crude produced by T. G. Markley, 
who contended no alternate market 
was available. Sun then presented evi- 
dence that Markley had continued to 
sell oil—some of it after the order was 
issued, indicating another market was 
available. Sun’s claim that commission 
had no authority to issue ratable take 
orders was denied 
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OPERATION PROVES 


It’s Cleaner Gas 
with 
PEERLESS 


SCRUBOSPHERES 
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LEGEND OF ABOVE CUTAWAY 
The mojerity of incoming liquid (A) and solid porticies ore directed to either 
side and down into reservoir (1). Lighrer solid perticies corried by ges stream 
ere seperated on surfaces of contactor (8) which ore kept wet ond clean by 
revolving thru liquid reservoir (2). Contactor is revolved by explosion-proof 
geer motor (C). Mist Extractor (0) removes ony remaining liquid porticies 
from gos streem prior to ovtier (3). 


PEERLESS 
MANUFACTURING 
COMPANY 


“ 
® WA 


A 





HIGHLIGHTS=2 


Digest of News and Comments 





Oil shale or shale oil — it 
makes a difference in the tax depletion 
rate. The Internal Revenue Service has 
ruled that when oil shale is mined for 
use as road material, riprap or con 
crete aggregates it is entitled to a tax 
depletion rate of 5 percent. If, how- 
ever, it is mined for the oil content to 
be sold for refining, then it merits a 15 
percent depletion. The catch is that 
with only a 15 percent rate, shale oil 
cannot compete with crude oil and 
as a result there will be no buyers, no 
production, no 
collection 


sales, and no _ tax 


* ~*~ * 


J. A. Neath, board chairman 
of Humble Oil & Refining Company 
died unexpectedly November 16 at his 
Houston home. His death was attrib 
uted to a heart attack. Mr. Neath, 60, 


J. A. Neath 


has served with Humble since 1919. He 
rose to vice presidency of Humble Pipe 
Line Company in 1928, then to direc- 
torship of Humble Oil in 1942. He has 
been board chairman since 1955. Mr 
Neath was a native of Red Rock, Penn- 
sylvania, coming to Texas at the age of 
16 to join an oil pipeline connection 
gang 
* * * 


“Push Asphalt’’ program is 
not being pushed by the oil industry, 
says Asphalt Institute President J. E 
Buchanan. He claims that the indus- 
try is refusing to recognize simple gaso- 
line marketing logic: That more and 
better roads of asphalt (a product of 
oil), cheaper than concrete, means 
heavier gasoline consumption and less 
taxes. Buchanan claims, however, that 
asphalt has won a slight edge over 
cement in the government's multi-bil- 
lion-dollar highway program 


x~* * * 


APIC and OIC consolidation as 
soon as possible has been ordered by 
the board of directors of the American 
Petroleum Institute. The American 
Petroleum Industries Committee 
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merger with the Oil Information Com 
mittee will be the first phase of an ul- 
timate plan for the creation of a Pub- 
lic Affairs Committee, composed of in- 
dustry executives competent and know- 
ledgeable in the area in which the com- 
bined group will function 


x** 


More delay for conversion of 
Little Inch” line to oil is seen since 
barge operators have been successful 
in getting an FPC rehearing of the 
Texas Eastern Transmission Corpora 
tion case. The ruling was based on an 
omission of an examiner's report in an 
effort to shorten the much prolonged 
proceedings. The U. S. Court of Ap- 
peals has ordered the FPC to recon 
sider its action allowing the company 
to move oil rather than gas through its 
Texas to Pennsylvania line. The court 
upset a similar ruling one year ago 


. * * 


Japanese businessmen have 
completed negotiations with the Saudi 
Arabian government to develop oil re- 
sources on the Arabian border near 
Kuwait. The papers closing the oil deal 
were signed in Riyadh, Saudi Arabia, 
by representatives of the Saudi govern 
ment and Kiedanren, (or Federation 
of Economic Organizations) a non 
government group of Japanese com- 
panies in November 


a + 


Offshore drilling in the Gulf 
of Mexico during 1957 will exceed oil 
men’s fondest expectations but ac 
tivity momentarily sldckened in the 
last quarter. Well completions will be 
near 625 this year (U. S. Steel had 
predicted 570), but rig owners report 
several stacked rigs, a slight dip in 
drilling prices and some indications of 
switch-over from day work to footage 
rates. Gulf offshore rig count in mid 
November was 118 


-—. oe 


Wages and employee forces 
moved upward again in 1957 in the oil 
and gas production segment of the in- 
dustry, reports the Cost Study Group 
of IPAA. U. S. Bureau of Labor Statis- 
tics for the first eight months of this 
year shows the average hourly wage to 
be $2.58 — 4.5 percent higher than the 
similar period last year. In the same 
period the number of employees rose 
from 328,000 to 347,000, a 5.8 percent 
increase. In 1953 the employee force 
was 296,000 with an average hourly 
wage of $2.19 


The Gulf of Mexico tidelands 
dispute won't die. Offshore boundary 
suit involving ownership will hold ove: 
until after the first of the year. On No 
vember 18 the Supreme Court gave 
Texas, Mississippi, Ala 
bama, and Florida 45 days to answer 


Louisiana, 


why their limits should not be set at 
three miles, following the filing of an 
amended suit by the Justice Depart 


ment 
* . * 


U. S. defense spending may 
be increased $2 billion as a result of 
the enlarged missile program 
crease, which will obviously affect the 
national budget, the economy and prob 
ably taxes, will be used to purchase 


The in 


quantities of one or two types of in 


termediate range ballistic missiles 
x * * 
E. B. Germany & Sons, inde- 


pendent oil operators, have completed 
transfer of operations to their new, ult 

modern office building at 6130 Sherry 
Lane in Dallas, Texas. FE. Wilson Ger 
many and Norman G. Germany, with 
their father, handle the affairs of E. B 
Germany and Sons and its subsidiary 
Calto Oil Company, also located in the 


new building. The move to their own 


new quarters marks the 36th year of 
operation for the Germanys who main 
tain lease operations and royalty pro 
duction in Texas, New Mexico, Mis 
sissippi, Louisiana, Colorado, and 
North Dakota 


~*~ * * 


Voluntary program to curb 
crude oil imports is working out “rea 
sonably well,” says Secretary of the In 
terior Fred A. Seaton. In October im 
ports east of the Rockies fell below the 
recommended quota the first time 
since the program was established. In 
that month imports in the area totaled 
767.000 bbl daily 4400 bbl below 
the suggested import rate 


~x~ * * 


WITH ONLY TWO PRICE 
INCREASES IN 9 YEARS 


JUST WHY IS OIL 
UNDER ATTACK? 


Since 1948 
Cow 
Paging 
Ow 
Pi 


American Association 
of Petroleum Landmen 
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Good Wells Make Good News 


December, 1957 


CEALMENT*—A Dowell-originated cementing service that employs latex-cement— is 
helping operators solve such varied problems as water encroachment, communication 
between zones, and lost circulation. Some recent jobs using Cealment are reported here. 


® Saint Martin Parish, South Louisiana (Drilling Well): Operator set 95-inch 
casing at 9404 feet. Circulation was lost while drilling to 9874 feet. When common 
lost circulation materials failed, well was squeezed 12 times with neat portland cement 
Even though two of these jobs were 1000 sacks each, circulation was not regained 
Cealment, using 60 barrels of latex-cement, was tried. Slurry was squeezed into 
formation at 2100 psi. After drilling out plug, operator continued drilling using 
17.7 pound mud and got full returns. 


® Garvin County, Oklahoma (New Well): While 51-inch production string was 
being set, it parted at 1530 feet and shifted so bit could not be run. Operator ran 
tool to align casing, and then set packer just above break. After three unsuccessful 
neat portland cement squeeze jobs, Cealment was used. Pirst latex-cement squeeze 
was successful. Operator drilled out and completed well. Latex-cement still holding 


after more than one year 


& Greenwood County, Kansas (Old Oil Well): Drilled in 1925 and completed 
open hole, 2323 to 2377 feet, by setting casing on shoulder without cementing 
Production had declined to 2 bopd with high volume of water. Operator wanted 
fracture but feared old depleted gas zone up behind casing would take the fluid 
Cealment was used to set liner 2274 to 2340 feet to shut off gas zone and permit 
fracturing of the pay. After fracture treatment by Dowell, well is now producing 
15 to 20 bopd with little water 


® Midland County, West Texas (Old Oil Well): Originally completed in Spra- 
berry, plugged back to Clearfork and perforated 6393 to 6415 feet. Well swabbed 
only mud and water, indicating channels in original cement job. Cealment was ordered 
Retainer was set at 6343 feet, and 500 gallons latex-cement was pumped in place 
After being drilled out and re-perforated, well made allowable 


Good bonding, resistance to contamination, and excellent perforating characteristics are 
three important qualities of Dowell’s latex-cement. To get full advantage of these qualities, 
rely on Dowell’s 22 years experience with latex-cement—specify Cealment! 


For Cealment service, call any of the 165 Dowell service points in the United States and 
Canada; in Venezuela contact United Oilwell Service. Or write Dowell Incorporated, Tulsa 
1, Oklahoma. 


Services for the oil industry 


A Service Subsidiary of The Dew Chemical Company 


*Service Mark of Dowell Incorporated 





TOUGH 
FINANCING 
PROBL IMS? 


REPUBLIC 
National BAN IK of Dallas 


Here, at one of the pioneer 

oil banks of the Southwest, the 
toughest problem in production 
financing receives the expert, 
thorough counsel and guidance 
which has made Republic National 
Bank of Dallas a world leader 

in petroleum financing. 





In capital structure and total 
resources ... in the size and scope 
of the South’s largest Oil 
Department . . . Republic offers 
added strength you can 

bank on! 


MEMBER FEDERAL DEPOSIT INSURANCE CORPORATION 


7 
CAPITAL AND SURPLUS $75,000,000 * LARGEST IN THE SOUTH 
ADDED STRENGTH YOU CAN BANK ON 
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1958 

Jan. 19-22—Pipe Line Contractors Association 
10th annual convention, Boca Raton Hote! 
and Club, Boca Raton, Florida 

Jon. 31—Natural Gasoline Association of 
America, regional meeting, Skirvin Hotel 
Oklahoma City, Oklahoma 

Feb. 2-7—ASTM Committee D-2 meeting, Rice 
Hotel, Houston, Texos 





Feb. 12-14—National Association of Corrosion 
Engineers, Tulsa section, 9th annual Tulsa 
Corrosion Short Course for Pipeliners, Moyo 
Hotel, Tulsa, Oklahoma 

Feb. 16-20—AIME, annval meeting, Hote! Stat 
ler and Hote! Sheraton-McAlpin, New York 
City 

Feb. 26-28—American Petroleum Institute, Di- 
vision of Production, Southern district meet 
ing, Shamrock-Hilton Hotel, Howston, Texas 





Feb. 28—Natvral Gasoline Association of 
America, Permian Basin regional, Lincoln 
Hotel, Odessa, Texas 
Mar. 3-4-—Society of Petroleum Engineers of 
AIME, 4th annua! joint meeting of Rocky 
Mountain petroleum sections, Cosmopolitan 
Hotel, Denver, Colorado 
Mor. 5-6—Gas Conditioning, short course 
sponsored by the schools of petroleum and 
gas engineering The University of Oklo , NEW 
homa, Norman, Oklchome 
Mor. 12-14—API Division of Production, South READY-TO-USE 
western district meeting, Hote! Texas, Fort 


Worth, Texas 6 
Mar. 17-21—National Association of Corrosion 
Engineers, 14th annual conference, Civic 


Auditorium, San Francisco, Colifornia 
Mor. 20-21—AIME, Petroleum Production and WEED and GRASS 
Reservoir Engineering conference, Mid-Conti 
nent local section, Mayo Hotel, Tulso KILLER ary applicatio 
Oklahoma ad 
Mor. 24-26—Midwest Gas Association meet kills vegeftoatior 
ing, Broadmoor Hotel, Colorado Springs : 
Colorado prevents reqrowt} 
Mor. 31-April 2—AP! Division of Tronsporta- : 
tion, annual pipeline conference Jung Hotel 
New Orleans, Lovisiana 
Apr. 1-3—Cerrosion Control, short course 
sponsored by the Oklahoma City chapter of 
the National Association of Corrosion Engi safely—economicallv! This dust-free granular weed kille: 
neers and the College of Engineering, Uni 5 ? 
versity of Oklahoma, Norman, Oklahoma 
Apr. 9-11—API Division of Production, Mid season! You just apply UREABOR dry... there is nothing to 
Continent district meeting, Biltmore Hotel , . 
—no wate > hz VO F, ates in wet or 
Otisheme City, Okishene mix—no water to haul. It works in all climate : 
Apr. 12-17—American Chemical Society, 133rd dry areas. Rates of application are low; as little as 1 to 2 
national meeting, San Francisco, California Ibs. per 100 sq. ft. That’s because UREABOR is a compound 
ncluding Pacific Chemical Exposition, Civic 
Center, Exhibition Holl, San Francisco, Coli 
fornia metals and nonflammable 
Apr. 16-18—Natural Gasoline Association of 
America, annual convention, Boker and Ado! This Spreader simplifies and speeds application. 
phus hotels, Dallas, Texas 
Apr. 17-18—Society of Petroleum Engineers of The PCB Spreader applies UREABOR to 
AIME, Lovisiana, Arkansas, East Texas and best advantage at prescribed low rates 
Mississippi petroleum sections, gas tech It holds enough UREABOR to treat 1250 
nology symposium, Shreveport, Louisiana to 2500 sq. ft. without refilling — weighs 
Apr. 20-23—American Institute of Chemical a mere 6 lbs. Available now for just 
Engineers, regional meeting, Sheraton-Mi $10.75 delivered anywhere in the U.S.A 
Royal Hotel, Montreal, Canada F 


Here's the easiest way to eliminate your weed hazards 


controls both broad-leaf and grassy weeds...for a full 


of two powerful plant-killers. It is noncorrosive to ferrous 


Apr. 21-23—AP!I American Petroleum Institute, 
Division of Production, Rocky Mountain Dis 
trict, Cosmopolitan Hotel, Denver, Colorado 





Apr. 27-29—Independent Petroleum Associa- 
tion of America, midyear meeting, Sherman 
Hotel, Chicago, Illinois 

Apr. 28-29—Automatic Control in the Petro- 


leum ond Chemical Industries, short course, United States Borax & Chemical Corporation 


sponsored by the School of Electrical Engi PACIFIC COAST BORAX COMPANY DIVISION 
neering, University of Oklahoma, Norman 
Oklchoma 630 SHATTO PLACE, LOS ANGELES 5S, CALIFORNIA 
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Apr. 29-May 1—Petroleum industry Electrical 
Association, Adolohus Hotel, Dallas, Texas 

May 5-6—Society of Petroleum Engineers of 
AIME, North Texas section, 3rd biennial 
Secondary Recovery Symposium, Wichita 
Falls, Texas 

May 5-9—API Safety and Fire Protection Com- 
mittee, 11th midyear meeting, Cosmopolitan 
Hotel, Denver, Colorado 

May 7-9—API, Division of Production, Eastern 
district, Deshler Hilton Hotel, Columbus 
Ohio 

May 12-16—API Division of Refining, midyear 
meeting, Statler Hotel, los Angeles, 
California 

May 22-23—API Division of Production, Pacific 


+ Coast district meeting, Biltmore Hotel, Los 
Of y . Angeles, California 


p June 2-7—7th International Mechanical Engi- 
wi . neering Congress, Scheveningen, Nether 
ATAWISSA \\ = 
June 2-7—ASTM Committee E-14, 6th Meeting 
on Mass Spectrometry, Jung Hotel, New Or 
leans, Lovisianc. 


gives you all these June 8-13—API! Division of Production, mid 


year committee conference, Hollywood Beach 





Cee ee 
ey gt . 


OM Non 
os 


oe » 


features for your Riri Pe e-npmathncroasl Automation Ex- 


* position and Congress, New York Coliseum 
forged steel pipe New York City 
June 22-25—American Institute of Chemical 
— * . . 
Engineers, 50th anniversary meeting, Belle 
union requirements ule Gans shea ton 
sylvanio. 
june 28-July 2—Petroleum Equipment Sup- 
pliers Association, annuol meeting, Chateau 
Frontenac, Quebec, Canado 
Sept. 9-12—10th National Chemical Exposi- 
tion, Chicago section of the American Chem 
ical Society, International Amphitheoter 
Chicago, Illinois 
Sept. 21-24—American Institute of Chemical 
- Engineers, regional meeting, Hote! Utah, Solt 
emp “rr at FO e Lake City, Utah. 
changes. nil i Oct. 5-8—Society of Petroleum Engineers of 
LOW THE PIPE AIME, fall meeting, Houston, Texas 
Oct. 13-16—Society of Exploration Geophysi- 
cists, 28th annual meeting, Gunter Hotel 
San Antonio, Texas 
Oct. 16-17—AIME, Southern California Petro- 
a CATAWISSA leum Section, fall meeting, Biltmore Hotel 
4 BALL-TO-ANGLE SEATS Los Angeles, California. 
of give you a ‘Perfect Seal” Oct. 26-28—Independent Petroleum Associa- 
ROUND, STRAIGHT regardless of pipe align- tion of America, annual meeting, Statler 
BARRELS for fast ; ment! Hilton Hotel, Dallas, Texas. 
wrenching. No un- Dec. 7-10—American Institute of Chemical 
even or tapered sur- MORE THAN ADEQUATE wall! thicknesses ee ee — Semenene nee 
facestocause give you Catawissa's 3-to-1 Safety Factor : , 
wrench slips or (3000-Ib. service, 9000-Ib. test; 6000-Ib. 
wrench locking! service, 18000-Ib. test)! 


4 


UNIFORM WALLS for 
even expansion and 
contraction under 


3 
= 
: 
~ 
a 
~*~ 





Catawissa Perfect Seal Pipe Unions are made by Union Specialists from se pp A 
80,000-Ib. tensile streng a ‘anege “ty Ages ae 

nate tensile strength steel (AST M Spec. A-105-55T, Grade II). Steel sees Gat, Gtk Ons Mande of Oe 
forgings from our own forging mill are closely checked for imperfections unettn, ated Geant, tee Yok, Gne 


. and finishing on modern, automatic machines with close inspection dur- tive Secretary, E. W. Hoeppner, in care of 
ing and after production give you pipe unions second to none! Hughes Tool Co., Room 903, 45 Rockefeller 
Plaza, New York 20, N. Y. 


Get your free copy of Catalog 56 showing the complete Catawissa line . . Houston Chapter, second Monday, Ye Old 
write direct or stop a ur favorite 2 College Inn, Houston, Texas. Executive Sec 
p at your favorite supply store. retary, Horry E. Estes, P. O. Box 18171, 


Houston 23, Texas 
a a © eens Gumevaey f CATAWISSA, PENNA. Los Angeles Chapter, second Wednesday, 
union satisfaction Jonathan Club, los Angeles, California. 
a: Executive Secretary, W. A. Sawdon, P. O 
Box 848, Hollywood 28, Calif. 

Tulsa Chapter, third Friday, Mayo Hotel 
Executive Secretary, E. L. Thomas, P. O. Box 
3771, Tulsa 9, Okla. 

Dallas-Fort Worth Chapter, first or second 
Monday. Secretary, R. B. Gilmore, DeGolyer 
& MacNaughton, 5625 Daniels, Dallas, 
Texos. 








--. at your favorite supply store 
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Speeds oil field maintenance 


Consider what the high-speed 
mobility and extra capacity of this 
Koehring 205 truck crane can mean 
on your scattered lifting and mate- 
rial handling work around refin- 
eries, yards, booster stations, drill 
sites, etc. It travels anywhere a truck 
will go — drives 30, 40 miles, or 
more, in less than an hour's time. 


Unrestricted travel 


Axle-load distribution of the 205 
truck crane conforms with street 
and highway regulations in most 
areas, even when carrying 25-foot 
boom over the steering end. Over- 
all width is 8 feet. 

With one of these mobile cranes on 
hand, you're equipped to lift any 
load up to 15 tons (based on con- 
servative 859 rating). For high 
lifts, the pin- or butt-connected 
crane boom can be extended from 25 


construction 


to 70 feet. When extra reach is 
needed, 15 or 30-foot jib can be 
added to 65-foot boom, for a maxi- 
mum 95-foot boom-and-jib. 


% to %-yard bucket 


Heavy lifting capacity and stabili- 
ty of truck mounting increase the 
205’s work capacity with every at- 
tachment. It handles 42 to +4-yard 
clamshell bucket on a wide work 
radius — speeds stockpiling, load- 
ing and unloading of coal, chemi- 
cals, and other bulk materials. 


When there's excavation to be done 
for new installations, foundation 
footings, truck-road maintenance, 
drainage, plant pipeline systems, 
the Koehring 205 readily converts 
to dragline, ¥2-yard shovel or hoe 
— earns extra savings for you. It's 
also profitable for “spare-time” 
rental service to local contractors, 


material-handling 


cities, and neighboring industries 
if you like! 


Take your choice: 


To suit your working conditions, 
this Koehring 205 is available on 
a choice of truck, Cruiser", or 
crawler mountings. Better see your 
Koehring distributor about it soon 
— or write us for more informa 
tion. Other Koehring sizes up to 
95 tons or 3 yards also available 
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the answer is now available 


USE HAMMOND TUBESEAL' FLOATING ROOFS! 


TUBESEALS are made lightning-proof with their exclusive 
electric conductor weather seal.' This specially compounded 
synthetic rubber, extending continuously around the entire 
perimeter, between roof and tank shell, provides an infinite 
number of contact points. ELABORATE TESTING by an inde- 
pendent laboratory’ discloses that the seal prevents isola- 
tion and collection of static electricity charges, providing a 
continuous conductive surface with large current carrying 
capacity. Induced charges from lightning are immediately 
dissipated and fires are prevented. There are no mechanical 
contacts to cause sparking. 


WITHOUT VAPOR THERE CAN BE NO FIRES. . . the inherent design and construction of 
Hammond Tubeseals eliminates space between roof, shell, and liquid; thus, there is no room for vapor to form . . . 
mo vapor... no fires . . . no evaporation . . . no corrosion! 

Introduced to the oil industry late in 1955, the Hammond Tub I found i diate favor with oil companies all over 
the world . . . there are now more than 200 installations in operation and building. A measure of their conservation 
values and fireproof features is illustrated by their record of repeat orders from satisfied users—one large oil company, 
after several test installations, re-ordered more than a score of Tubeseals. The same story of satisfaction exists wher- 
ever a Tubeseal is in operation. 





Write for bulletin TS 





THE HAMMOND TUBESEAL — 
for new or old float- 
ing reef tanks, 
FEATURES 
* lightning and fire proof construction 


| [ WEATHER Sone 





























CONVENTIONAL FLOATING ROOF 
tank has space below flexible membrane 
where air-vapor mixtures form. Because metal 
shoe and membrane cannot be absolutely gas 
tight, vapor is constantly escaping. This con- 
dition causes excessive corrosion, may also 
result in rim fires from lightning or other 
source. 


a 


a 


Os . aa — os = 
cS- v oF 


és > 
FICIENT ann posite 


FOR FURTHER INFORMATION ON 


HAMMOND TUBESEAL FLOATING 
ROOF entirely eliminates every space where 
air-vapor mixtures can form. Hammond Tube- 
seal completely fills space between product 
surface and roof seal, so that corrosion is 
stopped (even for sour crudes), and vapor 
cannot form—hence cannot ignite or be lost. 
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or above the top 
* no vapor space below the sea! 
* entire circumference has tight seal 
under pressure at all times 
* longer working life expectancy 


*Patented 


"patent pending 
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Pictured above 

is one of the four 
portable pumping units 
built by Enterprise 
Engine & Machinery 
Company, Division 

of General Metals 
Corporation, to pump oil 
for American Independent 


Oil Company in Kuwait 


. . 
hi h s ee units um astern apes 2 a — 
units were selected to 


boost a 600 RPM input 


Arabian oil in sizzling / omomenee 


mile bleak, desert 


130) degrees AR == 
~N 











Normal operating conditions under which these 
Western Gear Drives must function include | 30 degree 
temperatures; fierce, sudden sand storms; bleak, 
inaccessible locations; changing production loads 

It takes tough equipment to do a job like this. We build 
it tough, yet with uncompromising precision. Let us 


consider your power transmission problems 


CALL THE WESTERN GEAR MAN! 

Representatives in all principal cities 

Use this coupon to get his name and address Glenn Maime - WESTERN GEAR CORPORATION 
The difference is reliability” « Since 1888 P.0. Box 182 - Lynwood, California 


| 
| 
; Send me the name and address of my nearest Western Gear Man 

Wesrern Gear RS | name 
* . TITLE | 

COMPANY 

| 

| 

4 


ADORESS 
PLANTS AT LYNWOOD, PASADENA, BELMONT, SAN FRANCISCO (CALIF 
SEATTLE ANDO HOUSTON — REPRESENTATIVES IN PRINCIPAL CITIES , eas STATE 
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“Special” in Every Way 


Made entirely from Type 321 stainless steel, this unusual heat exchanger 


demonstrates The M. W. Kellogg Company’s ability to engineer and fabri- 
cate such equipment to special as well as standard specifications. In this 
case, special welding procedures were developed, as well as special methods 
of seal-welding tubes to tube sheets; special machining of the tube sheet 
was required for each tube; and special techniques were employed for 
testing. Special in every way, this unit is scheduled for special service in an 
English oil refinery. 


FABRICATED PRODUCTS DIVISION 


THE M.W. KELLOGG COMPANY 


711 THIRD AVENUE, NEW YORK 17, N.Y. 


A SUBSIDIARY OF PULLMAN INCORPORATED 


The Canadian Kellogg Company Limtied, Toronto « Kellogg international Corp.,. Londone Kellogg Pan American Cor} 
Soctete Kellogg, Parts « Companhia Kellogg Brastietra, Rito de Janetro « Companta Kellogg de Venerucia 








S COMPANY 


ORPORATION, LTD 





FLUOR PRODUCTS 


Cc 
A DIVISION OF THE FLUOR 
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PNEUMATIC CONVEYING MECHANICAL CONVEYING DUST REMOVAL SYSTEMS 









Hartmann hos designed, fobri- In belt, screw, chain, plate and Fivor-Hartmann designs wet or 
cated and installed over 1000 bucket types — experienced in dry types or combinations of 
systems for more then 200 standard ond speciol applica- both for critical industrial ap- 
different industrial applications. tions and in combination with plications ranging from de-dust- 






The first, in 1903. pneumotic systems. ing to air sifting. 
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HORTON STRUCTURES 


for new TEXAS BUTADIENE plant 


Included in the storage facilities of CB&I’s experience in the design, fabri- 
the new multi-million dollar plant of Texas cation and erection of modern steel petro- 


Butadiene & Chemical Corporation near leum processing or storage structures can 


Houston, are CB&I fabricated structures, match your most specific requirements. . 
including 16 Horton Flat Bottom storage anywhere in the world. Write our nearest 
tanks, 19 Hortonspheres® and Horton Dou- _ office for further details. 


ble-Deck Floating Roof tanks. 


(A) 19 Hortonspheres range in capacity from 
2,500 to 12,000 barrels and in pressures from 60 
to 130 pounds. 


(B) Two Hortonspheroids® storing 5,000 barrels 
each—are designed for 15 pounds per square inch 
working pressure. 


(C) Horton Double-Deck Floating Roof tanks store 
aviation gasoline, 


Where There's 
Refining There's 
cBail 


Chicago Bridge & Iron Company 


Atlante © Birmingham * Boston + Chicege + Cleveland * Detroit + Hewsten 
New Orieons © New York © Philedeiphic © Pittubergh + Selt Loke City 
Sen Frencisce * Seattle + South Povedene * Tehe 
Plonts in SIRMINGHAM, CHICAGO, SALT LAKE CITY end GREENVILLE, PA 
REPRESENTATIVES AND LICENSEES 
Aviivelie, Cube, Englend, Frence, Germeny, itely, Jepen, Wetherionds, Scotland 
SUBSIDIARIES 

Horton Steel Werks Limited, lerente; Chicege Bridge & tron Compeny Lid. Coreces, 
Chicage Bridge Limited, London, Sociedade (hibridge de (onstrucees Lida, Rie de jeneire 




















DRILLING HYDRAULICS 
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Courtesy of Hughes Tool Company 
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money making 
Wickes steam generators the two wices 


A-Type Steam Generators shown here are installed in a large 
natural gas treating plant in the Southwest. They are field-erected and 
designed for outdoor operation under any weather condition. These units 
have been in continuous operation since 1949 and have demonstrated 
that Wickes Boilers can be relied upon as a dependable, economical source 

of steam, so vitally important in this type of plant 


Wickes Steam Generators are finding ever increasing acceptance, 
not only in gasoline plants but also in refineries and other types 
of crude oil and natural gas processing plants. 


Wickes Steam Generators are available for high and low steam 
pressures, and with or without superheaters and heat 
recovery equipment. Larger units will be field-erected. 
Smaller boilers up to 60,000#/hr. can be furnished 
shop-assembled at exceptionally low costs. 


6 
mf r TP", 
i) ll = ~~ 

- PT 


= 
i 


66 
THE WICKES 
BOILER CO. 
DIVISION OF THE WICKES CORPORATION 
SAGINAW, MICHIGAN 


RECOGNIZED QUALITY SINCE 1854 * SALES OFFICES: Albuquerque, N. M. * Boston * Buffalo * Charlotte, N. C. * Chicago * Cleveland * Dollos 
Denver * Detroit * Fort Wayne, Ind. * Houston * Indianapolis * Los Angeles * Memphis * Milwoukee * New York City * Portland, Ore. * Soginow 
Salt Lake City * San Francisco * Springfield, Ill. * Tulsa * Washington, D. C. 
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K-30 


Typical of K-30 applica 
tion is this two-piece seal- 
ing ring design with K-30 
outer ring and cast iron or 
stainless steel inner. 


Licks tough ring problems 


Proven Applications Radical, rugged Koppers K-30 gives you new operating economy 
p : and long-lived performance in applications too tough for ordinary 
* Non-Lubricated Compressors: air, piston and sealing ring materials. K-30, a special compound of 


nitrogen, oxygen, hydrogen and TEFLON* with other wear-resisting materials, features: 
carbon dioxide. 


. 


* Low friction coefficient -— inhibits ring wear. 
* Rotary Shaft Seals: corrosive and 


F * Self-lubrication — reduces cylinder wear. 
non-corrosive surface. 


* Zero water absorption-means that it cannot swell or change 
* Miscellaneous: sealing rings wear- its shape. 
ing directly against aluminum Temperature resistance —from a molecular structure that per- 
cylinders, wear bushings, wear mits operation at temperatures from — 350° F. to 500° F. 


seats ons phag-type putons. Toughness and flexibility-eliminate breakage, scoring and 


other damage caused by storing, handling, installing or servicing 
Wide Range of Sizes and Types Permit smaller ring cross-sections and smaller piston sizes and 
weights. 


K- 0 i ’ ° . . 
magpee pa, wer and * Chemical inertness- makes K-30 corrosion-proof. 


sealing rings may be made in all 
widths and diameters—for use If you have a ring problem, put Koppers to work on it. Contact 
with cast iron, stainless steel, your nearest Koppers Representative or write Korprpers Company, 
aluminum or chromium-plated Inc., Piston Ring and Seal Dept., 1712 Scott St., Baltimore 3, Md. 
cylinders. *TEFLON—trademark of E. 1. DuPont de Nemours & Co. for tetrafluoroethylene resin 








©. INDUSTRIAL PISTON 


Vv AND SEALING RINGS 


Engineered Products Sold with Service 
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What Powered Sputnik II? 


What Russia called a new fuel is one of the “high energy’ compounds well known 
to chemical researchers, U. S. authorities believe . .. Emphasis bears heavy on 
more efficient rocket propellants in the race for greater speed and range... 
Petroleum industry could be behind in competition to supply fuels of the future 


RUSSIANS announced a “new” fuel 
powered its second satellite. What com- 
bination shot the large 1120-lb satel- 
lite into outer space? They didn’t give 
any details about fuel or motor but 
tremendous energy was needed. 

Here are basic problems of rocket 
power: 

Bulk and weight of conventional 
propellants. 

Strength of housing for high pres- 
sure fuels. 

Materials that withstand heat for 
high Btu fuels. 

If the Soviet fuel were conventional, 
the success in shooting the second satel- 
lite 1000 miles from the earth can be 
credited to a powerful motor. One re- 
port is that the Russians were working 
on a motor with 440,000 ft-lb thrust. 
With such a motor, a conventional fuel 
would be sufficient to launch Sputnik 
If. Should the motor be 225,000 ft-lb 
thrust as believed by others, then a high 
energy fuel was probably required. 

High energy fuels are chemical com- 
pounds which may be fuels for air- 
breathing engines or propellants for 
rockets. 

Range of possibilities in high energy 
compounds is virtually limitless, These 
fuels or propellants are rated in Table 
| in terms of specific impulse, which 
equals pounds of thrust available per 
pound of propellant consumed per 
second. The Soviet claim of a new fuel 
may be in this category. It would be 
what Dr. Hassialis, Columbia Univer- 
sity, terms “a new fuel but not an un- 
conventional one.” 

Use of hydrogen, for instance, which 
has 2% times as much available energy 
per pound as gasoline, would not in- 
volve a new principle but it would 
probably mean a great mechanical feat 
in packaging. Hydrogen would have to 
be compressed as it is a tricky gas and 
it can only be solidified at hundreds of 
degrees below zero. Housing for very 
high pressure would be a prerequisite 
Metering and controls would also be 
difficult. “These are strictly engineer- 
ing problems,” stated Dr. Hassialis. 

Questioned about propellants, in an 
Associated Press interview, a top mis- 
sile expert, Dr. Wernher Von Braun, 


E-2 


former German V-2 rocket designer, 
explained: 

“We have several rather powerful 
propellant combinations in this coun- 
try, but we prefer not to use them in 
our ballistic missiles because of their 
poor handling characteristics. In mili- 
tary weapons systems, propellant hand- 
ling problems are a major con- 
sideration. 

“But for firing a satellite vehicle,” 
he added, “you can make provisions 
and take special precautions which 
would be unacceptable for a military 
operation. The situation can be com- 
pared with those souped-up superfuels 
used in hot-rod races, which would not 
be acceptable for general distribution 
through filling stations. 

“It is entirely possible that the Rus- 
sians decided to use such a super-fuel 
in order to step up the otherwise lower 
payload-carrying capacity of their 
satellite rocket.” 

Another scientist — this one with a 
medium-size oil company added his 
conviction that advances of the Rus 
sians are more mechanical than in the 
field of fuel development. His opinion 
was that the new fuel consisted of one 
of the hydride materials, such as penta- 
borane. 

You will see also in Table | that oxy- 
gen is not the only oxidizer in the 


rocket field. Hydrogen peroxide, nitric 
acid, and fluorine are some substitute 
oxidizers for propellants. 

Several high energy experiments 
have used borax, a white, crystalline 
salt with an alkaline taste. California is 
the principal source in the U. S. Old 
prospectors set fire to test samples. A 
green flame meant they had found 
borax. 

Dr. George E. Huff, Callery Chem: 
cal Company,' believes the Russians 
probably used some compound like 
HiCal, which Callery manufactures for 
the Navy. This is a compound of hy- 
drogen, boron, and carbon. It is an 
ordinary looking yellowish liquid and 
burns with a bright green flame. Cal 
lery’s new $4 million plant under con 
struction in Kansas is going into pro 
duction next spring, and a $38 million 
plant in Oklahoma is scheduled to open 
in January 1959. 

At Armour Research 
work on a boron-hydride fuel was a top 
secret project, Dr. Haldon A. Leedy ex 
plained, until last March when presum 
ably the Military concluded Russia was 
working on the same thing. 

“If the Russians are working with 
borax and hydrogen then they may 
have achieving what 


Foundation 


succeeded in 


Owned by Mine Safety Appliance 
t and Gulf Oj! percent 


TABLE 1, SPECIFIC IMPULSE VALUES. 


Rocket Oxidizer 


Hvdrogen peroxide 
Hvdrogen peroxide 
Nitric acid 

Nitric Acid?’ 
Nitric acid 

Nitric acid 

Nitric acid 
Oxygen? 

Oxygen? 

Oxygen 

Oxygen 

Oxygen 

Oxygen 

Fluorine 

Fluorine 

Fluorine 


Gasoline 


Gasoline 
Aniline 
Ammonia 
Acetylene 


Alcohol 


Gasoline 
Acetylene 


Hydrogen 
Ammonia 


Hydrogen 


Rocket Fuel 


Hydrazine 


Cyclepropane 


Cyclopropane 274 
Hydrazine 


Hvdrazine 


Isp 


At 500 psia At 1000 psia 


248 273 
262 288 
240 255 
235 258 
237 261 
259.7 277.2 
246.4 263.2 
259 285 
264 290 
288 307.7 
293.5 
280 308 
364 400 
306 337 
316 348 
373 410 


*Equals pounds of thrust available per pound of propellant consumed per second 
tLiqu'd propellant systems reduced to standard rocket practice in U. 5S 
Used with perm'ssion of John Tormey, Rocketdyne Division of North Americ 
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might be compared to a higher octane 
rating in automobile fuel. The use of 
borax is just another step in the long 
quest for a rocket fuel that has higher 
heat per unit of weight 

Table 2 gives heat content of various 
tuels on a weight basis 

A ramjet missile, for instance, fueled 
with a boron compound was reported 
to have flown faster than 2000 mph, a 
Wall Street Journal article said. 

Most answers to the question, “Was 
the propellant for Sputnik II a new 
fuel?” agree that it may be a new com- 
pound but not unknown. As Dr. E. R 
Baker, Continental Oil Company, com- 
mented: “American scientists know 
that existing or Known fuels have suf- 
ficient energy to power the launching.” 

Nobody credited the idea that Rus- 
sia was using nuclear power. In the 
first place, it was considered unneces- 
sary when conventional chemical fuels 
were available and effective. Weight of 
packaging atomic energy and problems 
of control greatly to 
hazards 

Dr. J. B. Wiesner, Massachusetts In- 
stitute of Technology, replied suc- 
cinctly. “It is unlikely,” to the query 
Does Russia have a new fuel? 

One of the few who indicated the 
Russians may have a new fuel was Dr 
Theodore Von Karman, senior missile 
adviser to NATO and professor emeri- 
tus of aerodynamics of California In- 
stitute of Technology. He added, how- 
ever, that launching the satellites might 


would add 


mean they are getting greater efficiency 
out of existing fuels by developing 
rocket materials capable of resisting 
higher temperatures. He said the U.S 
had been slow in fuels and materials 
research 

“Probable that both Sputniks were 
launched by fuels already known to 
our missile and jet plane development 
personnel,” declares Dr. E. C. Hughes, 
Standard Oil of Ohio. Sohio has a sub- 
stantial continuing research project us- 
ing boron compound with gasoline- 
type fuel and concludes that unex- 
pected by-products could be “high 
energy” type fuels 

One research head of a large oil cor 
poration said he doubted if the Soviet 
fuel were unknown but he would be 
surprised if it were a petroleum deriva- 
tive. This would rule out most hydro 


gen and carbon-based fuels 


Dr. J. F. Tormey, Rocketdyne Divi- 
sion, North American Aviation, thinks 
use of the Soviet-claimed special fuel 
reveals, more than anything, inade- 
quacy of engines to perform the Sput- 
nik lift with conventional fuels. “Most 
rocket missions,” he explained, “can 
be accomplished with hydrocarbon 
blends as fuels, provided the engines 
are adequate.” 


FABLE 2. HEAT CONTENT OF 
FUELS ON WEIGHT BASIS 


Fuel Btu /Ib 


Titanium 8,190 
Maznesium 10,640 
Silicon 13,170 
Aluminum 13,300 
Carbon 14,500 
Gasoline 18,800 
Lithium 18,460 
Kerosine 18,490 
Boron 25,000 
Decaborane (solid) 28,500 
Pentaborane (liquid) 29,127 
Beryllium 29,140 
Diborane (gas) 31,370 
Hydrogen (gas) 51,570 


Based on a report by Hugh Harvey. Shell Oi 
Compar carried in the SAE Journa 4 


by Society Automotive 


Discussing new fuels, Dr. Tormey 
said there were several candidates, “the 
hydrazines being perhaps the foremost 
at the moment. Fluorine as an oxidizer 
is also attractive from an energy view- 
point.” Then he notes the economic 
phase of this or any project, “The game 
must be worth the candle. New propel- 
lants have problems to be engineered 
The need must justify time and 
money.” 

Hugh Harvey, Shell Oil Company, 
reported to the Society of Automotive 
Engineers Executive Committee that 
cost of hydrides was said to be several 
hundred dollars a pound for diborane 
and several thousand a pound for de- 
caborane. So far these have been 
manufactured on a laboratory scale 
With new plants (Callery Chemical 
Olin Mathieson, etc.) in prospect, pro- 
cesses are expected to bring the price 
down to an estimated $1 a pound 

An estimate of $14 billion? was 
placed on cost to Russians of the satel- 
lite project. This is more than the U.S 
spent for atomic and hydrogen bomb 
development. 

The third basic problem of rocket 
power is the need for materials to with- 
stand high temperatures created in 
utilization of exotic fuels. Availability, 
weight, cost, and specific characteristics 
are all problems of the metallurgical 
research staffs. 

Asked about research programs for 
exotic fuels, most oil companies said 
the Sputniks’ launching had caused 
no change in their fuel research proj 
ects. Conoco had stepped up its high 
energy fuel research three months be 
fore the launching of Sputnik I 

Dr. R. W. Thomas reports Phillips 
is continuing its research programs 
“unchanged and unabated.” 

One oil company gave the impres- 
sion that its research along this line 
was getting a thorough re-evaluation 


I S. News and World Report, Octobe 


’ Page 160 
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Another stated, “We are currently re 
viewing critically our high energy fuels 
research program. 

Rear Admiral (¢ 
and assistant chief of the Navy's Bureau 


>». Cooper, deputy 


of Aeronautics, described the HiCal 
plant in Oklahoma as the initial step in 
a venture “which might some day be 
as far-reaching in its effect as was the 
discovery of oil.” Did he mean use of 
high energy fuels or propellants would 
replace petroleum fuels as petroleum 
had replaced whale oil? That is doubt 
ful since many exotic fuels have petro 
leum base 

Another question of interest to the 
petroleum industry is what com 
panies will supply new products? You 
will note that companies outside the 
oil industry appear to be making head 
way in exotic fuel research. Are these 
companies going to be the suppliers of 
fuel for aircraft and missiles of the 
future? 

According to D. N. Harris and W 
S. Little, Shell Oil Company* “Paral 
leling the development of solid and 
‘exotic’ fuels for new weapon systems 
has been the continued assessment and 
use of petroleum fuels for these systems 
and specially prepared hydrocarbon 
fuels are taking an important part in 
the successful operation of rocket and 
ramjet engines. The specific impulse of 
these fuels is adequate and continuing 
development and use of such fuels is 
anticipated with the advent of new 
oxidizers 

“Of significant importance is the fact 
that these petroleum fuels can be made 
by a number of refiners in the world 
without large additional capital ex 
pense, thereby providing good avail 
ability and low cost. Also, handling 
does not require any special equipment 
over and above that commonly used 
for jet aircraft today, as storage stabil 
ity and toxicity do not pose any 
problems.” 

There is no energy for any type of 
engine so far more convenient, safer, 
ind more economical than petroleum 
based fuel. Supersonic travel, however, 
demands higher energy per weight and 
mass. Business will go to those who 
can supply this demand 

Nine oil companies have research 
programs on high energy fuels. From 
comments about the recent focus on 
propellants, there will be at least four 
more such research projects outlined 
for 1958. 

With the industry's long experience 
in processing and its connections with 
the chemical industry, it seems likely 
petroleum refiners will keep their pres 
ent undisputed position as energy 
suppliers for missiles and rockets * 


**Turbine and Rocket Fuels Present 
Future by D. N. Harris and W. 8S. Little. pre 
sented before AIChE, September, 1957 
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You'll profit and so will your company 


by a little exercise in creative thinking! 


tise 
your 


More and more in this complex and changing world of 
today we—as individuals, both in our private lives and in 
our working hours—are called upon to put on our thinking 
cap and think, think, think. 

We've been told since childhood that if we fail to use 
our muscles they'll become as useless as a rain-soaked 
newspaper. The same is true of our minds. They're liable 
to get pretty rusty if not used enough. 

In November we published a report of Professor John 
Arnold’s presentation to the Research and Development De- 
partment on Creative Thinking. You might also have read 
reports of Creative Thinking in many magazines from Better 
Homes & Gardens to Advanced Management. Many varia- 
tions of the process of Creative Thinking have been reported 
for use by both groups and individuals. 

But, what does it mean to you and me? Can we get ideas 
that will help both ourselves and the company? We already 
have evidence that we can from the many ideas that have 
been put into the Suggestion Systems in each department. 

There is always the natural question, however, of how do 
you and I go about the process of getting ideas. Some few 
people get ideas naturally. Most of us find it a little unusual 
to think creatively because we haven't been shown how. Some- 
times this is due to convention, social pressure and the natural 
desire to get the job done. It can even be due to our educa- 
tional system, where we are always looking for the one right 
answer. There are thousands of reasens why we find it 
difficult to dream up new ideas. 

Yet both men and women are born with a creative imagi- 
nation. You probably have more than you realize. You can 
think up good ideas whatever your training and expe- 
rience. Just to give a few examples: 

The telegraph was developed by Morse—a portrait painter 
Robert Fulton was also an artist. He invented the steamboat 
Eli Whitney created the cotton gin. He was a school 
teacher. 

If you are interested in trying for any ideas, here are 
a few hints used by some of the teachers of Creative Think- 
ing which might help you. 


Reprinted from The Atlantic Magazine, company publication of The 
Atlantic Refining Company, for January, 1957; Woodson Knight, editor 
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Step 1 —— FOCUS YOUR ATTENTION 


Find a problem, process, procedure, operation, method— 
anything you feel could be improved. 

Start with your experience, your job—anything reason- 
ably familiar to you. 

Make sure there is value to be gained 


Step 2 -—— UNDERSTAND THE SITUATION 


Spend some time asking what the matter in hand really is 
What are the unknowns? 

What information do you have to work with? 

What are the conditions? 

If it will help, draw a sketch 

If possible, separate into parts 

Write it down 
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Step 3— START THE THINKING-UP PROCESS 


Keep your mind open. Ask yourself questions such as 


Other Uses 


Can this be put to other uses? 
Are there any ways to use it as is’ 
Are there other uses if it is modified? 


Adapt 
What else is this like? 


Does this suggest other ideas? 
What could I copy” 


Modify 


Can I give it a new twist? 

Can I change its meaning, color, motion, sound, odor 
form or shape? 

Are there other changes I can make? 


Magnify 

Can I add something? 

Should it happen more often? 

Should it be stronger, higher, longer, thicker? 
Can we centralize? 


Minify 

Can I simplify? 

Can I take out steps? 

Could it be smaller, condensed, miniature, lower, shorter, 
lighter? 

Can it be split up? 


Substitute 

Can I use another ingredient, other material, other proc 
ess, other power source? 

Should it be done in another place? 

Can I use a different approach? 


Rearrange 

Can I interchange parts? 

Can I use another pattern, another layout, other sequence? 
Can I rearrange schedule? 


Reverse 


How about opposites? 
Can I turn it backward? 
Can I turn it upside down? 
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Combine 


How about a blend, an alloy, an assortment? 
Can I combine units? 
Can I combine purposes 
Can I combine ideas? 
Don’t judge the value of your idea yet, wait till Step 5 
Think up as many ideas as you can. 
Don’t give up too soon. Often the 
you really have to work for 


best ideas are those 


4 
6 


= 4 


oa 
A ay cy ae EE 


Step 4—GO OVER YOUR IDEAS AGAIN 


Recombine, rearrange. 
Are any new ideas suggested? 


Step 5— PICK THE BEST SOLUTION 


Previously, we have been trying to get ideas. Here is 
where you pick the best idea by using your judgment. Look 
over your ideas and pick those that naturally look best. If 
you can, combine the better ones. Can you improve your 
best idea? Here are some questions you can ask yourself to 
help point out the best idea 

Can you check the result? 

Can you get the result differently? 

Can you see it at a glance? 

Does it really satisfy your original situation? 

Don't expect it to be easy—thinking never is. A pencil and 
paper are usually a big help. Remember to let yourself go 
[ry every possibie idea. If you follow the method outlined, 
you'll have time to judge the value of your idea later, so 
don’t let practicality hold you back while you are thinking 
It also helps to set deadlines and quotas for yourself. Say to 
yourself, “I want ten good ideas by ten o'clock,” this can be 
a real needle to your “thinker-upper.” Setting a specific time 
to start thinking can also help. Make an appointment 
with yourself. 

The biggest problem most of us face is getting started 
The only way to solve this one is to just do it. Good luck 

*** 
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im Prospect for 1957 


Ernestine Adams 


IN THE FIRST NINE MONTHS of 
1957 the petroleum industry took in 
about $2.75 billions more in revenues 
and earned almost $300 million more 
than in the same period of 1956. This 
estimate is based on returns of 66 oil 
companies. 

Despite a slight dip in third-quarter 
earnings, another record year in 1957 
appears to be on the way for the petro- 
leum industry. Earnings for the first 9 
months are 10 percent ahead of the 
1956 figures for 66 companies — the 
highest ever made by the group. This is 
on top of a 17 percent rise in 1956 
earnings over those for the same 
9-months period in 1955.* 

Revenues rose even higher—up 12 
percent for three quarters in 1957 over 
1956. This follows an increase last year 
of another 12 percent over the first 9 
months of 1955. 

For the 66 companies, sales and 
other revenues were at least $2.1 bil- 
lion greater in 1957 than in 1956. Total 
net income of $2.5 billion was $227 
million larger than in the first three 
quarters of 1956. 

Profit as a percentage of revenues 
showed less than a third of one percent 
difference in the two y- ars. Earnings 
were 10.5 percent of operating income 
in 1956; in 1957 they were 10.2 per- 
cent in the first three quarters. 

Profit margins are under pressure 
from plentiful supplies, increased costs 
of wages, local taxes, equipment, mate- 
rials, etc., as well as further improve- 
ment in quality. Actually margins in 
the petroleum industry, however, have 
held up fairly well. 

The battle for sales in the third quar- 
ter is revealed in the 16 percent rise 
in gross income compared to a 2 per- 
cent drop in profits. Almost every com- 
pany showed an increase in revenue but 
only 31—about half—improved on the 
1956 net income for the same period. 


*The Conference Table, The Petroleum Engi- 
neer for Management, September 1956, Page 
A-1l. 
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Revenues up 12 percent for nine months . 


. Net 


income moves 10 percent higher in 1956... 


Profit margin narrows slightly in third quarter 


Petroleum companies provided am- 
ple explanations for their 9-month or 
annual reports. 

Decrease in third-quarter earnings, 
according to Socony Mobil report, 
were largely due to failure of U. S. 
petroleum demand to increase ag ex- 
pected, and to over-supply of crude 
oil and products resulting at least in 
part from what turned out to be the 
industry's over-production during and 
immediately following the Suez crisis. 
One result of the products over-supply 
was that Socony had to sell gasoline 
and home-heating oil in a number of 
large consuming areas at prices lowe! 
than those of last year. At the same 
time, operating costs—including wages 
—were higher. 

Superior, whose earnings increased, 
pointed out that more than half the 
earnings gains resulted from gas and 
condensate production in southern 
Louisiana. Price of crude oil last Jan- 
uary also contributed to higher earn- 
ings. 

Jersey Standard explained: “In the 
third quarter, market demand and 
prices did not live up to expectations 
and this, together with higher material 
and wage costs, largely accounts for 
the indicated decline in the earnings 
for this quarter.” 

Bishop Oil’s report declared that 
continued heavy importation of over- 
seas oil “has had a serious and penaliz- 
ing effect on companies such as ours.” 
The report added: “The present tariff 
on importation of crude oil is 10% 
cents per bbl on oil of more than 25 
gravity, and 5% cents per bbl on oil 
of less than 25 gravity. Serious thought 
should be given to increasing this tariff 
as it applies to oil from overseas.” 

Although the company made new 
records, Ashland Oil and Refining 
named some industry troubles: “Both 
crude oil and refined products are be- 
ing offered freely at prices lower than 
quoted markets. Wholesale prices for 


refined products are. lower in some 
areas than they were prior to the ad- 
vance of crude oil prices last January, 
resulting in smaller profit margins for 
the refining segment of the oil industry 
Wages and salaries are higher, reflect 
ing industry-wide increases last spring.” 

Sinclair made a good point in its 
statement: “The oil industry continues 
to suffer for its success in expanding its 
production of crude oil and refined 
products urgently required by Free 
Europe when that area’s normal supply 
sources were for the time being shut 
off by the closing of the Suez Canal.’ 

A few companies attributed the un 
favorable profit picture to heavy explo- 
ration expenditures, two firms mention- 
ing high expenditures for foreign op 
erations. Union of California indicated 
its provision for dry hole and lands 
relinquished losses was materially 
greater because of an expanded ex- 
ploratory program 

Continental’s expenditures on drill- 
ing wells was the highest in its history 
For the first 9 months of 1957, these 
expenditures amounted to $9.7 million 
—30.6 percent higher than for the 
1956 period. 

In general, drilling was off, TXI 
pointed out that the total number of 
wells drilled in the U. S. decreased in 
the first half—the first such decrease in 
1S years. 

Gordon Simpson, president of Gen 
eral American and IPAA, said in an 
interview: “If history repeats itself 
there should be an upswing in explora- 
tion in 1958. We had low cycles in both 
1949 and 1953. 

“Increases in exploratory work were 
noted after the 1953 and 1949 slumps,’ 
he said. 

Another side was Skelly Oil's report 
that its earnings increase could not 
have been accomplished without an 
extensive and successful drilling pro- 
gram, for restrictions on production by 
state regulatory bodies were the most 
severe in several years.” 
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FINANCIAL REPORTS FOR FIRST THREE QUARTERS 
(All figures in $1000s) 


First Half Third Quarter Three Quarters Total 
1957 as 
of 1956 


Gross Gross 


Company 1956 1957 Gross Wet 
Amerada 

Am. Maracaibo 
Am. Petrofina 
Anderson Prichard 
Argo 

Ashland 


26.080 
2.278 


22.294 4112 «#114 
2645 115 130 


17,320 
3,295 
69,709 
123,219 
541 


4.075 104 
3,796 118 
11,969 116 
Atlantic 29.337 106 
Artec 721 
Bishop 200 692 . 308 162 
Champlin 18.945 7,249 
Cities Service 4 223 677 45.656 
Clark O4& R . 299 229 1,084 
Colorado 0 & G ‘873 2,139 
Continental 43,836 34,862 
Cosden 15,824 
Dethi- Taylor 12,872 
Douglas Oi! 14,400 
Fifteen Oi! g 606 , 921 
General American 5,941 y 7,482 
Genera! Crude’ 
Gulf? 
Hancock 
Honolulu 
Humble* 
Husky 
Kerr-McGee 
La. Land & Exp 
Leonard Refineries 
Macmillan 
Midale States 
Midwest Oi! 
Monterey 
Murphy Corp 
Ohio Oil 
Phillips 
Plymouth 
Pure Oil 
—— St 

ichfield 
Seaboard 
Shamrock 
Shell 
Signal 
Sinclair 
Skelly 
Secony Mobil 
South Penn* 


4.340 


214,029 
5,280 
10,588 


276,212 
5.385 
11,291 


12,859 
10,767 


7,847 
23,308 
6.263 
27,352 
3,135 183 9! 


1,586 2.311 


10,486 15,608 


4,211 
4.869 
3,423 
65,257 
252,117 
27,608 
116,475 
11,404 
64,327 
12,058 


5,004 
1,791 
1,761 
30,296 
71,570 
5,984 
26.210 
1,669 
20.769 
7,530 
6,431 
100,144 
7.045 
66,032 
23,345 
183,000 


5,187 
2.204 
13,064 2.753 
205.975 
760,071 
82,126 
367,761 
39,701 
187,567 
35,021 
39,618 
204.323 
15,860 
874.495 
185,983 


146,939 

572.811 
62.919 

260.77 


404,829 
5,275 
277.792 
61,133 


Standard Calif 
Standard Ind 
Standard N. J 
Standard Ohio 
Sun Oil 

Sunray Mid-Con 
Superior 

Texas Co 

Texas Gulf 
Texas Pac. C & O 
Tidewater 

TXL Corp 

Union Cal 

Union O04 GLa 
Uriversal Consol 
White Eagle 
Wilcox 

Woodley 


TOTALS 


9.702 
12,993 
309.698 
5,908 
219.028 
16,637 
4.396 
8.213 
4,754 
3,792 


16,996,518 


1,557,109 


396,897 
462.334 
1,881,000 
96.140 
182.890 
81,928 
64.955 
165,146 530,611 
3.666 4,130 
3.949 5.975 
20,945 125,962 
2.396 2.428 
16.727 106,272 
3.368 6.969 
1,927 1,959 
3,123 
535 2.187 
1,749 1,552 


463.000 
12,623 
25,187 
33.866 


447.455 
945,325 
2.011.000 
103,333 


1,137,158 
1,410,244 
5,375,000 
291,265 
533.366 
249.100 
90,207 
1,557,716 
12,494 
17,866 
385,123 
6,856 
298.300 
20.849 
5.881 


6.536 
4.356 


1,806,796 


6,036,483 


17,716,813 


19,775,864 


190.355 
114,991 


2.264, 163 


211,765 
113,873 
660.000 
14,582 
39,014 
45,000 
186,877 


2,490,902 


*Reports only annually and annually 


Gross figures release nly 
' | anr ha y 
( ) Loss 


Quarter end ng August 3! 
Company not organized in 1966 


Despite its record sales, the Cities 
Service report noted general softening 


of product prices combined with sur 
plus supplies on the increase. 
“Causes for the third quarter profit 


decline,” Atlantic Refining said, “were 
divided between condi- 


about evenly 
tions beyond the company’s practical 
control and actions taken in the com- 
pany’s planned effort for improve- 
ment.” 
Three 


third quarter decline were listed as: 
(a) A substantial reduction in domes- 


tic crude oil production allowables; 


(b) A sharp decline in the margin be- 
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semi-annu y 


unfavorable external factors 
which contributed to half of Atlantic's 


Quarte ending July 3 
‘Nine months ending June 
Fiscal May 431 
Including $24,191,000 
Proceeds from 
payment of reserved « 


year ending 


capita gains 
and gas applied ir 
now in 


sales of oi 


payments are 


tween selling prices of products and 
purchase price of crude oils; (c) An in 
dustrywide 6 percent wage increase 

Pure Oil reported its earnings de 
cline was traceable to reduction in pro 
ducing days in Texas, source of 40 per 
cent of Pure’s crude This com 
pany also mentioned price wars which 
have been more prevalent than for 
many years and cut deeply into profits 

Although it scored an increase in the 
slow third quarter, Texaco predicted its 
fourth quarter earnings might not 
reach last year’s record. It will hardly 
keep Texaco from an annual increase, 
however, as the company is already 17 
percent above 1956 


oil. 


1957 


uded in 
*Fisca 
Sik mo 


income accounts 

ending June 30 
nths ending September 30 
April 30 
August 31 


year 


scal year 


Fisca 


ending 


year ending 


Monterey showed increases but they 
would have been higher if reserved oil 
payments had been treated as income 
instead of excluded (either method is 
acceptable). Net for 9 months would 
have been 29 percent instead of 23 per 
cent. 

Delhi-Taylor racked up earnings al 
most four times last year’s. This record, 
said the company, came from strong 
price structure, decline of dry hole and 
exploration costs expenses, increase in 
income from production, 

So despite a rugged year the petro- 
leum industry will doubtless end up 
with an all-time record in sales and 
earnings ae 
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More | interest 














on your 


Training 








Carl Mullins White* 


YOU ARE concerned with training. Everyone is. Training 
is a universal activity. Whenever two people associate, the 
chances are one of them is learning from the other. Every- 
body in your company is either training or being trained 
Good or poor, this training costs your company a great deal 
of money. So you may as well get the best you can. 

To get more return on your training investment requires 
more INTEREST. 

In years of critically watching people train other people, 
it has seemed to me that more training projects fall short of 
their goals from dullness than from any other cause. They 
just seem to need a fire under them. 

The reason for this lies in the nature of training. What is 
training? What are we trying to do when we set out on a 
training enterprise? 





We can change people. 

Aren’t we trying to CHANGE people? 

This may sound presumptive. But it’s true. For what pur- 
pose does a training program exist if students walk out the 
same as they came in? 


*Service Pipe Line Company. 
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Of course, we don’t saw them into sizes and shapes to fit 
their work benches. But we hope to change them in other 
ways: 





MEL Mili aid 


“Never could figure out these plant fires. Seems 
like every place I've worked had ‘em." 
Notional Safety News 


es 


Change their habits 


Increase their knowledge. 
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Increase their [ 
skills 





The Torch, Standard O:! Company 


Now, all these changes 
taken together make up 
what we call LEARNING 
People are not going to 
change (learn) unless they 
want to. Herr Hitler used 
guns and gas chambers 
rather effectively for a 
time to induce people to 
‘want”™ to learn his way of 
life. But you and I have to 
look for other means, keep 
ing always in mind that a 
man will learn only if he 
wants to learn. 

How can we get em- 
ployees to learn? By effective teaching 

In the best engineering tradition, let’s reduce this whole 
learning matter to two simple mathematical formulae 


Change their attitudes 


First, Let L represent the unknown quantity 
amount of learning; 


Let N represent the number of times the 
trainee tries to learn the sub 
ject (by looking, reading 
listening, doing, studying) 

Let | represent the average intensity of his 
attempts or responses 

and we have this equation 


L = Ni 


This means that the greater number of times and the 
more excitedly you get a man to attack your subject 
the more he will learn. 
Then there is the corollary to it 

2 NI 


R i or , 


R = the amount remembered, 

small t = average amount of time between responses, 
large T = length of time since last response. 
This means that, generally speaking, the greater length 
of time his learning is spread over, the more the trainee 
will remember. But, after his last learning effort, he be- 
gins to forget, and the longer the elapsed time the less 
he remembers. 
In these equations, there are three important factors 

@ Intensity of response (1) 
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@ Number of responses (N) 

@ Timing of responses (T andt) 
Intensity of response is based on interest, and interest is 
what makes training go 


~ 


Interest is the HORSEPOW ER of iearnine 


Numbers and timing of responses amount to organization 
he task of effective teaching is to discover and encourage 
nterest-power and to harness it through the machinery ot 
organization 
his task is done by 
|. People: 
a. Trainee, 
b. Instructor 
Tools: 
a. Courses, 
b. Methods, 
c. Materials or training aids 
Imagination 


People 
a. Trainee 


rhe trainee is first. He is the center of the whole training 
process. Think back on the instructors you have liked 
Haven't they talked about YOU? YOUR interests? YOUR 
needs? 
Human wants are divided into 
@ Basic needs 
Food, 
Shelter, 
Clothing 
These are supplied by 
Salary, 
Company benefits 
retirement, etc 
Social needs 
Feeling of belonging, 
Feeling of being necessary, 
Feeling of making progress, 
These are met by: 
Better supervision, 
Better employee relations, 
Better public relations 
All instructors, courses, methods, and materials are use 
less expense unless the trainee believes that the training will 
help him come nearer to satisfying at least one of these 
needs 


hospitalization, 
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b. Instructor 


From Alexander the Great sitting at the feet of Aristotle 
to a group of modern engineering recruits gathered around 
a $25,000 synthetic trainer, the critical ingredient of training 
has been the spark of understanding between teacher and 
taught. The instructor must begin with the experiences of 
the pupils. Out of his own experience he draws the skill to 
help them gain new experiences and attain their purposes. 
He cannot do it for them. But he can guide. And, above all, 
he can encourage. That is why “walking encyclopedias” 
often fail miserably as instructors. A minimum of knowledge 
is essential. But an instructor's success is determined by his 
use of the tools of his trade 


Tools 
a. Courses 


The course is based in the trainee. It begins with his exist- 
ing knowledge or skill and proceeds by his efforts toward 
the attainment of his needs. No one creates the real course 
It is the difference between what the trainee is and what he 
wants to be. The instructor assembles and provides for those 
needing training just as a gardener arranges plants in an 
orderly pattern in his garden and surrounds them with the 
elements they need. And when it is finished, the course is 
what they have grown. 

b. Methods 

Variety is the spice needed in most training menus, be- 
cause it is so easy to drift into the habit of relying on two or 
three old faithful methods. 

There are many good ones. They include 

Apprenticeship Problem solving 

Lecture Role playing 

Demonstration Brain storming 

Case study Supervised study 

One training job will be best handled by an illustrated lec 
ture, another by problem solving in a sectionalized con- 
ference. Each course should be examined carefully to see 
what method or combination of methods would be most ef 
fective for it. 


Conference 
Directive 
Permissive 
Many other 


Don't choose 
methods by 
picking daisy 
petals. 


c. Training Aids 

There are many excellent training aids, including 

Motion pictures Posters Blackboards 

Slides Pictures Work samples 

Opaque projectors Manuals Machinery or parts 

Flannel boards Mechanical Sound recordings 

Flip charts trainers Radio 

Diagrams Mock-ups Television. 

There are trade journals for every established business 
Each one has charts, diagrams, and pictures to clarify many 
different types of problems. It requires advance planning tc 
select the right one and project it on a screen or a chart. 

There is usually one aid or combination that is a “natural” 
for any given training job. But, as in the case of methods, 
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most instructors settle back to one or two often to none 


at all 
































Pick a visual aid tailored to the situation 


d. Imagination on Training Matters 

A man may show amazing ingenuity in designing a flov 
chart or a machine yet none at all in teaching his skills to 
others. Confronted with young men who would be inspired 
by his knowledge and experience, what does he do? Can he 
be himself and tell them how he met the very same problem 
that now confronts them? No. It is more probable that he 
will read to them from a printed manual or make some othe 
inept presentation. 

Whether selecting a training method or aid, outlining a 
course, or preparing to lead a conference, he needs the 
counsel of an experienced, creative, training specialist 
Around him in his work every day are things and events 
that could be turned into live training material if he could 
but see them. 

Training imagination is the magic that turns dull outlines 
into vital experiences for instructor and pupils 


For Effective Training: 
USE YOUR best analytical powers to determine 
genuine training needs. 
USE YOUR employees’ and instructors’ experiences 
USE YOUR entire stock of training materials. The 
more variety the better 
USE YOUR imagination. 
This kind of USE-YOUR-y will return more interest on 
your training dollar. 
So, in short: 
Evaluate needs, 
Utilize experiences, 


Develop variety, 
Encourage imagination. * ® 
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Test Your Tax i. Q. 


During the past year you spent 
approximately $1000 for built-in 
bookcases and wall-to-wall carpet- 
ing for your office. Since your 
lease has only four years to run, 
you may. 
(a) Deduct the $1000 on your 
1957 tax return; 
(b) Amortize the cost over the 
next four years; 
(c) Depreciate it over the life 
of the furnishings. 


When you were transferred to an- 
other city, your company gave you 
a sum of money toward the cost 
of moving you and your family 
For tax purposes you should con- 
sider this money as 


(a) A gift that is not taxable; 

(b) Income that is subject to tax 
with a deduction for only 
your personal moving ex- 
penses; 
Income that is subject to tax 
with a deduction for the cost 
of moving your entire family. 


You have invested in several blue 
chip stocks. The dividends re 
ceived from this investment are 
exempt up to 

(a) $50 whether you or your wife 
own the stock; 

(b) $100 if the stock is held 
jointly by you and your 
wife; 

(c) $100 regardless of who owns 
the stock, providing you file 
a joint return with your wife. 


You are not permitted to deduct 
as contributions your donations to 
which of the following organiza- 
tions. 

(a) Charitable societies; 

(b) Educational institutions; 

(c) Political parties. 


Your daughter, who was hospital- 
ized for several weeks in the ear- 
lier part of 1957, was married in 
November. If she files a joint re- 
turn with her husband, you 
may... 


(a) Not claim her as a depend- 
ent but you may deduct her 


Get ready for Uncle Sam's bill . . 


Test your knowledge 


of the federal income tax law on this quiz prepared 


by American Institute of Certified Public Accountants in 


cooperation with the Internal Revenue Service 


You will find the correct answers on page E-16 
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(b) Claim her as a dependent 
and deduct her medical ex- 
penses; 

(c) Not claim her as a depend- 
ent and you may not deduct 
her medical expenses. 

You filled very few inside straights 
during the past few months and 
lost approximately $300 to the 
members of your Thursday night 
poker club. You should 

(a) Deduct the less in comput- 
ine adjusted gross income; 

(b) Subtract the loss from ad- 
justed gross income; 

(c) Give up poker and start 
watching television on Thurs- 
day nights. 


Last October your car skidded on 
a wet road and grazed a telephone 
pole The damage was not covered 
by insurance and it cost you $100 
to have the car repaired. To claim 
i casualty deduction 
(a) You must have the damage 
repaired within 30 days of 
the accident; 
(b) You may simply deduct the 
amount of the repair bill; 
(ic) You must prove that you 
were using the car in your 
work at the time of the acci- 
dent. 
Which of the following may you 
not consider as a deductible busi 
ness expense 
(a) A subscription to The Petro- 
leum Encineer; 
(b) Commutation fees; 
(c) The costs of attending the 
API convention. 


While playing hide-and-seek in 
your backyard, the neighbor's 
children trampled and killed sever 
al of your more expensive bushes 
The cost of replacing this shrub 
bery 

(a) May be deducted if it does 
not exceed the original cost 
of the bushes; 

(b) May be deducted only if the 
parents of the children refuse 
to pay damages; 

(c) May not be deducted under 
any circumstances. 


Your 16-year old son works dur 


unincorporated business, and you 
pay him a weekly salary. Since 
he is a full-time employee, he is 
(a) Required to pay social se- 
curity; 
(b) Not subject to social se- 
curity; 
(c) Permitted to decide whether 
he does or does not want 
social security coverage. 


Last year you gave your church 


a small piece of property for which 


vou had paid $500 some time ago 
Its value at the time of the gift 
was $1500. As a result 


(a) You may claim a tax deduc- 
tion of $1500; 

(b) You must pay a capital gains 
tax on the $1000 increase; 

(c) You may claim a tax deduc- 
tion of $500. 

There were a few leaks in the 
shingle roof of your office build 
ing; sO you constructed a new tile 
roof. You should . 

(a) Consider this as a repair bill 
and deduct the entire amount 
as a business expense on 
your 1957 return; 

(b) Regard this as a capital im- 
provement and depreciate 
the cost over a period of 
years; 

(c) Add the cost of the repair to 
the value of the property. 

After you have filed your personal 
1957 tax return, the Government 
is allowed to check your return 
and bill you for additional tax 
The period of time in which this 
may be done ends 

(a) On the day you file your 
1958 return; 

(b) Two years after you file your 
1957 return; 

(c} Three years from the due 
date of your 1957 return. 


On the advice of a friend, you en 
gage a CPA to prepare your 1957 
tax return. The fee he charges for 
this service is 
(a) Not deductible since it is a 
personal expense; 
(b) Not deductible if you are 


entitled to a refund; 
(c) Deductible in full. 


For answers to these “head-scratchers,’ 


medical expenses; ing the summer for you in your please turn to page E-16 
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A Problem That Can’t Quit 


Oil imports have plagued the U. S. petroleum industry for decades 
IPAA was organized to limit foreign oil imports but a majority-approved 
balance of domestic/foreign oil has never been reached 
seek a practical division of the big U. S. market 


IN 1929 the International Petroleum 
Association of America was dramati- 
cally organized when Wirt Franklin, 
an Oklahoma oil operator, stirred the 
anti-import forces at a Denver meet- 
ing. 

Twenty-eight years later the import 
question is more sticky than ever al- 
though a top government plan is in 
force. If a member attending the an- 
nual IPAA meeting in Dallas last 
month found one other person to agree 
completely with his own opinion, that 
was an event. There were a thousand 
viewpoints on imports in a meeting 
that had a record of more than 1400 
registered, including about 600 wives 
and non-members. 

While individuals repeated experi- 
ence and opinion, distinguished speak- 
ers on the program set forth the present 
import situation. Most of them stressed 
the importance of domestic production 
and high hopes for the import restric- 
tion program. 

Herbert Hoover, Jr., son of the for- 
mer President of the United States, and 
Under-Secretary of State in 1954-57, 
reviewed the Suez orisis. 

“A disaster was averted,” he said, 
“only because the United States had the 
reserve Capacity to take care of its own 
requirements and—with a tremendous 
assist from Venezuela — provide the 
countries of Europe with their basic re- 
quirements of crude oil and products. 

“Those events demonstrated . . . that 
the security of our nation in times of 
emergency— in fact the security of the 
entire free world—depends to a very 
considerable extent upon our having 
adequate domestic supplies of petro- 
leum. 

“Maintaining such supplies, how- 
ever, is not just a matter of turning on 
a faucet whenever oil may be needed 
On the contrary,...it requires that 
there is a healthy petroleum industry 
—in being—when such an emergency 
arises.” 

Hoover went on to discuss the Spe- 
cial Committee, made up of cabinet 
members under the Secretary of Com- 
merce, appointed by the President to 
make recommendations for handling 
the import problem. The committee re- 
ported that imports should be limited. 

“This report was in no sense a re- 
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. Men of good will 


At IPAA annual meeting were Herbert Hoover, Jr., consulting engineer, who spoke on imports 
situation, Gordon Simpson, president-elect of IPAA and president of General American Oil 
Company of Texas, and Robert L. Wood, independent oil operator and IPAA president 


mote observation upon abstract prin- 
ciples,” said Hoover. “It was a basic 
statement of administration policy, 
formulated by members of the Cabinet 
after a thorough evaluation of the facts, 
and approved by the President. It is 
their firm intention that its objectives 
will be carried out.” 

President of the world’s largest oil 
company, Monroe J. Rathbone, said 
frankly that the present oversupply had 
its roots in three things: 

“First, consumption of oil in this 
country this year has not fully kept 
pace with earlier estimates. Second, we 
probably did not readjust our output 
fast enough following the reopening of 
the Suez Canal. And finally, consider- 
ing these first two points, there is no 
doubt that crude oil imports into this 
country reached too high a level.” 

Jersey Standard’s president went on 
to explain the importance of voluntary 
instead of government control. 

“The Federal Government already 
has a foot in our back door by way of 
the Supreme Court's action on natural 
gas. Getting it out has turned into a 
long, uphill struggle. If the government 
should pry open our front door — or 
worse yet, if we should open it for 
them—our house will soon no longer 
be our own. 

“Suppose the government were to 


decide to exercise full control over pe 
troleum imports . . . what could happen 
here at home to our producing in 
dustry? 

“To set import quotas the Federal 
Government would have to estimate 
the future demand for oil in U. S. This 
could well lead the government to in- 
quire into the how and the why of cer 
tain end uses of oil. It could also lead 
to inquiry as to the relative share of 
the total energy market supplied by oil, 
gas, coal, oil import, and so on. Acting 
under Section 7 of the Reciprocal Trade 
Act, the government would inquire as 
to the financial and economic condi 
tion of the domestic producing indus- 
try. The price of domestic crude oil 
could be a matter of exhaustive gov- 
ernment investigation. A next step 
might be attempts to establish govern- 
ment allocation of production between 
the several oil producing states.” 

After his review of the National Se 
curity Amendment that delegates to 
the President discretionary authority 
on trade agreements, Congressman 
Frank Ikard, Wichita Falls, Texas, 
seemed to approve present methods of 
limitation. He did think the President 
waited too long—three years—to use 
his powers and he favored stricter laws 

“It seems clear,” the Texas Congress- 
man stated, “the present law and pro- 


THE PETROLEUM ENGINEER, December, 1957 








6 Sound Answers to 
6 Reasonable Questions about 


TODAY’S GASOLINE! 


a a O And how much has the price of gasoline gone 
. 
~ 


up? 





Most Americans think of the oil indus- 
try in terms of gasoline. The better they 
understand gasoline — the better they 
understand you and your industry. So 
keep your friends and customers in- 
formed by keeping yourself informed 
about the facts of today’s gasolines ! 


A The actual price of the gasoline itself has 

* risen less than 6% in the past 5 years. Com- 

pare that with the price increases on other 
items you buy every day. 


What are these big boosts in gasoline quality? 





— 





ae Well, today’s “regular” gasoline is as good 

as “premium” gasoline was just 5 years 

O Why has the price of gasoline gone up in the ago. 
bd . 


“~ past 5 years? 


A Like everything else, gasoline has gone up And what about today’s “premium” gasoline? 
* in price—but very little. Big boosts in gaso- 


line quality have more than made up for : : 
q : P Today’s “premium” is as powerful as fighter 
y p 


the small increase in price. And, of course, 
taxes on gasoline have gone up, too. 


Just how much are these gasoline taxes? 
Direct taxes—Federal and State—now add 


8.9¢ (national average) to the price of every 
gallon of gasoline. This adds 40¢ to every 


plane gasoline at the end of the last war. 


Why do I need these “higher-powered” gaso- 
lines? 

Today’s powerful engines demand these 
improved fuels for efficient operation. The 
gasoline of your father’s day would be com- 


dollar spent for today’s gasoline. pletely inadequate in today’s modern car. 


With Today’s Gasoline 
YOU DRIVE THE BEST BARGAIN IN YEARS! 


Clip this coupon for more information 
about today’s gasoline and your industry! 


{ 
% , American Petroleum Institute, Dept. G 
ey 50 W. 50th St., New York 20, N. Y. 
I would like to obtain more information about today’s 
gasoline quality, prices and taxes. Please send me 
% 


your FREE booklets. 


; 


NAME 





ADDRESS 


> : 
tas 


STATE 


Se ee ee ne 
Cee eee eee ae ae aw J 


= ee) 


FOR FURTHER INFORMATION ON 
AOVERTISED PRODUCTS SEE READER SERVICE CARL 
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21 production boosters that give you 
a full measure of dependable power! 


International i Construction Equipment 


U-372 


Here is the complete expanded line of 21 
International power units that boost your 
production, not your power costs. Whether 
diesel or carbureted—V-8, 6 or 4-cylinders 

each gives you a full measure of depend- 
able power on your drill, pump, or service 
rigs. 

All 21 Internationals shown here are 
available in varying stages from an engine 
to a complete power unit. 

The 14 International carbureted power 
units, ranging from 13 to over 200 net hp, 
can be equipped to burn the fuel most eco- 
nomical for your equipment: Natural gas, 
LP gas, or gasoline (except U-1091). And 
there’s no guesswork about power ratings 


e eeaTiOWal 
am ie wana 


qretceeatiomal 


U-308 


of an International on the specified fuel. 
The carburetion equipment is factory tested 
and installed. 

Seven International diesels, rated from 
60 to 250 net hp (300 max. hp), are out- 
standing for easy, all-weather starting and 
low consumption of No. 2 diesel fuel. Like 
the carbureted models, these rugged 4-cycle 
units are fully sealed against life-robbing 
dirt and dust. 

See your International Power Unit Dis- 
tributor or Dealer soon. He will show you 
how International oil field engines are tai- 
lored for dependability and lower power 
costs. You'll like the way he can be counted 
on to service what he sells, too. 


TieTERRATIONAL 


U-264-6 U-220 





QIeTERMATIONAL 
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gram does not provide the firmness and 
stability needed to preserve a strong 
domestic industry, and that those of 
us in the Congress should seek further 
legislation which would put into the 
law, in more specific terms with less 
discretionary authority, a definite and 
workable plan for the restriction and 
control of imports, and during the 
coming session of Congress I shall 
support such a program.” 

Robert L. Wood, president of IPAA, 
said “the import control plan now being 
implemented by government might be 
called a compromise solution, but any 
compromise exists only in the mechan- 
ics of the plan. 

“In the basic premise the imports 
must be restrained so as to make pos- 
sible a sound and healthy domestic pe- 
troleum industry, the recommendations 
of the Special Cabinet Committee . . 
adopted by President Eisenhower on 
July 29, does not contain one word of 
compromise.” 

Wood said he believes that if the 
present program on imports does not 
encourage expansion of domestic re- 
serves in keeping with our increasing 
defense requirements, the government 
is committed to take “whatever further 
action may be required.” 

Navy Captain Matthew V. Carson, 
the man who administers the govern- 
ment’s voluntary oil import program, 
warned that: 

“In the best interest of its people and 
world peace, the United States govern- 
ment cannot allow the health of its do- 
mestic petroleum industry to be under- 
mined. Neither can we assume the 
costly liability of a petroleum industry 
which is too heavily dependent upon 
sources of petroleum outside our 
shores.” 

Captain Carson told the independent 
producers that “if the United States 
consumer becomes almost totally de- 
pendent upon foreign oil, the price of 
that oil would, of course, be controlled 
at the source of supply.” 

Speaking out strongly in favor of 
voluntary import limitations rather 
than “strict regulation by government 
fiat,” Captain Carson said “the imposi- 
tion of mandatory controls... would 
not lead to any appreciably quicker nor 
more beneficial results” than the vol- 
untary program. 

The oil import administrator dis- 
counted tariffs or quotas as methods of 
limiting oil imports. Tariffs, he said 
“would undoubtedly lead to retaliation 
by affected countries, resulting in 
counter-tariffs on American goods im- 
ported into those countries.” 

So the import problem is going 
through a new process “voluntary lim- 
itations” that may be more effective, 
as Captain Carson says, than govern- 
ment controls could ever be. * * * 
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Correct Answers to Tax i. Q. 


(b) On leased property, you nor- 
mally spread the cost of improve- 
ments over the shorter period — 
the life of the improvement or the 
term of the lease. Since your 
lease expires in four years and 
presumably the furnishings will 
have a longer life than that, you 
should be able to claim a $250 
deduction on your federal tax re- 
turn for this year and the next 
three years. 


(c) The money you received from 
the company must be reported as 
income, but you may deduct the 
cost of moving your entire family. 
If the amount the company gives 
you exceeds your expenses, the 
excess is taxable. Conversely, how- 
ever, if your expenses were more 
than the amount received, the 
difference is not deductible. 


(a) and (b) are both correct. All 
taxpayers are entitled to a $50 
dividend exemption. A husband 
and wife can combine their ex- 
emptions and receive $100 in divi- 
dends tax free, providing the stock 
is jointly owned. The filing of a 
joint return will not qualify them 
for this double exemption if the 
stock is held in only one name 


(c) You cannot deduct contribu- 
tions to an organization which 
spends a substantial part of its 
time lobbying or distributing 
political propaganda. 


(a) You gained a son-in-law but 
lost a $600 dependency exemp- 
tion for 1957 when your daughter 
married in November. All is not 
lost, however. If you provided 
more than one-half of your daugh- 
ter’s support during the year, you 
may claim her medical expenses 
as a deduction on your return. 


(c) Watching television can be 
most relaxing and it might even 
help you to forget your poker 
losses — which is the thing to do 
because net gambling losses are 
definitely not deductible. Net 
gambling gains are taxable as in- 
come; so if you won money in a 
football pool or other sources, you 
may use your poker losses to off- 
set these gains. 


(b) The IRS has ruled that “if the 
repairs do nothing more than re- 
store the property to its condition 
immediately before the casualty 
and do not add to (its) value, 
utility or useful life, such repair 
costs may be used as a measure 
of the value of the destroyed por- 
tion.” Where vou were going at 


(See Page E-11) 


the time of the accident does not 
affect the deductibility of car 
damages. 

(b) Commutation fees are not a 
deductible business expense. The 
cost of going to and returning 
from work, whether it be by bus, 
cab, train or plane, is not de- 
ductible since it is a personal ex- 
pense. On the other hand, (a) 
and (c) are deductible. 


(c) Damage to your shrubbery 
caused by children, dogs or errant 
lawnmowers is not deductible. If 
your home or lawn is damaged by 
fire, storm or flood the loss not 
covered by insurance may be de- 
ducted. When large amounts are 
involved it is wise to have an ex- 
pert appraisal made immediately 
after the casualty. 


(b) Since your son works for you, 
you are not supposed to pay social 
security tax on his wages, nor is 
he required to make contributions 
If your business is incorporated, 
however, the corporation must 
pay social security tax on his 
salary. 

(a) Your deduction for a char 
itable contribution is the value 
of a gift at the time it is made 
You are not considered to have 
realized a taxable gain or deduct 
ible loss when you give property 
away. You may claim a deduction 
for the entire $1500 so long as 
this amount does not exceed 20 
percent (30 percent in some 
cases) of your adjusted gross 
income. 


(b) The roof is considered an im 
provement, not an ordinary repair 
The cost of replacing the roof is 
deductible as depreciation spread 
over its estimated useful life. 


(c) In the absence of fraud or 
substantial understatement of in- 
come, the Government has three 
years from the due date of your 
1957 return to check your return 
and bill you for additional tax 
Since the due date of most indi- 
vidual returns is April 15 and for 
investigation purposes all returns 
are treated as though filed on the 
due date, you should be sure to 
save all check stubs and receipted 
bills to prove your declared de- 
ductions until April 15, 1961 


(c) The fee which a CPA charges 
you to prepare a tax return or de- 
fend the accuracy of your return 
before the Treasury Department 
is deductible in full if you itemize 
deductions 
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ANAGEMENTI'S contribu- 

tion to a business lies in 

Setting goals 

Insuring balance among functions 

Integrating activities 

Measuring results 

Determining adjustments needed for 
continued progress 

How can all this possibly be accom- 
plished without thinking problems 
through—completely? Yet all kinds of 
pressures and immediate emergencies 
constantly harass executives. Top 
executives are fortunate in many in 
stances to get even a half-hour at a time 
uninterrupted 

[wo means for coping with this are 
of course, delegation and use of staff 
Usually when we think of “staff” we 
have in mind assistance to top manage 
ment. In practice, however, staff aids 
are employed also at middle manage- 
ment levels and at the first-line super 
visor’s level. Wasn't Frederick W. Tay 
lor’s “functional organization” concept 
first developed to bolster shop fore 
men’s inadequacies as he saw them? 


OR as a Staff Service 
Operations Research is a staff activ- 
ity to aid directly in thinking through 
business and other organizational prob- 
lems. The place at which OR work 
should be done depends upon the 
character of problems to be solved. In 
some cases very specific problems, tan- 
gible and quantitative in nature, require 
solution. For example, early military 
Operations Research was concerned 


with somewhat limited tasks such as 
submarine search problems. Today 
there are many problems in individual 
functional fields and organizational 
components to which the talents of Op 
erations Research analysts are applied 
In such cases, where close contact 
with the flow of operational activities is 
needed to insure full understanding of 
specific problems, integration of OR 
specialists into other functional groups 
is likely to produce best results. In in 
stances like this, however, some man 
agers believe it’s important for Opera 
tions Research to be located a level 
above the operation being studied 
Examination of practice today dis 
closes that, particularly in large organi 
zations, OR groups 
separate staff units. This is done princ 


are organized as 


pally to gain full benefit from the tre 
mendous potential Operations Re 
search can contribute in developing de 
cisions relating to alternatives affecting 
an entire business effort. The validity 
and expected impact of assumptions 
that gO across the board can be assessed 
to best advantage by Operations Re 
search only when the group is inte 
grated into top management 


Focus of Planning 

According to data presented at an 
American Management Association 
seminar on top management planning 
and control, some 70 percent of a cor 
porate president's thinking time should 
be allocated to planning | to 4 years 
ahead, with an additional 5 percent al 


SAN IE 


OPERATIONS 
TAN, at . 


RESEARCH: 


Aid To 


Gilbert C. Jacobus 


Oil companies with their long term problems have 


found electronic computers made it possible to ma- 


nipulate data to determine what will produce best 
results... They can be used in “Operational Gaming” 
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located to planning 5 to 10 years ahead 
In some cases this may be conservative 
scheduling, for in December 1955 
Fortune’s article “The Overhaul of 
GE” by William B. Harris, the state 
ment is made 

What do the President and mem 
hers of his office do? They needle cor 
tinually, not about what is going on to 
day, but what should be going on 5, 10 
20 or more years hence. Cordiner (GI 
president) says that he has spent most 
of his time recently studying problem: 
that may be important to General Ele: 
tric after he retires in 1965.” 

The AMA seminar suggested that 
over 50 percent of a vice president's 
thinking time should be allocated to 
planning | to 4 years ahead; some 35 
percent of a works manager’s time, over 
20 percent of a superintendent's time, 
and over 15 percent of a department 
manager's time 

In regard to these categories, an ad 
ditional suggestion was made that 30 to 
40 percent of the “think” time should 
be used for planning 3 to 6 months 
ahead 

Obviously to structure a balanced 
program under such circumstances, 
planning throughout an organization 
would have to be an integrated proposi 
tion. This calls for the development of 
sound objectives and the preparation 
of meaningful guidance. In such areas 
staff assistance by Operations Research 
can usefully be applied 


Complexity of Planning 

A sample of the kind of complex situ 
ations in which business executives find 
themselves responsible for decisions 
importantly affecting future earnings 
is the problem one large oil company 
faced in 1956 in relation to its capital 
investment program. For just one year 
the total required to be invested in proj 
erty, plant and equipment, and other 
expenditures in search of oil was set at 
$1.2 billion. In the prior 10 years the 
parent company and affiliates had al 
ready invested more than $6 billion in 
new facilities and exploratory work 

Investments of this size were neces 
sary over this period both because the 
oil business is such as to make capital 
needs high and because the industry's 
market expanded rapidly. Use of oil by 
the population of the free world just 
about doubled between 1946 and 1955 
and is likely to have doubled again by 
1975. The fact that the industry ex 
pansion has been so rapid resulted in 
the situation that an investment of $6 
billion in 10 years did no more than en 
able the corporation concerned to 
maintain its relative position in the 
industry. 

Competition among oil companies to 
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reduce unit cost of operation as well as 
to achieve higher quality of products 
has brought about rapid forward move- 
ment in technology. This in turn is re- 
flected in a relatively rapid rate of ob- 
solescence on plant and equipment 
causing the high demands for new capi- 
tal outlays with which to keep pace 
with the industry. 

A measure of the magnitude of this 
problem lies in the fact that an ad- 
dition in daily capacity for all functions 
from producing to marketing involves 
an investment of $2000 to as much as 
$10,000 per bbl. This is to cover costs 
of finding oil, providing facilities for 
production, transport and refining, and 
distributing products. 


Operational Gaming 

One OR approach of major impor- 
tance in foreseeing results of decisions 
relating to objectives to be achieved, 
and the way in which resources are to 
be applied, is the technique of “Opera- 
tional Gaming.” The parallel in the 
military is “War Gaming,” a well recog- 
nized, widely employed technique. War 
gaming has been used for a long time 
in an effort to foresee consequences of 
decision and action in battle. It has 
been an important element in military 
training. 

The method is now being applied 
also to feasibility studies to determine 
whether actions required to produce 
desired results can be accomplished in 
practice, and to determine the amount 
of logistical support required by com- 
bat forces under anticipated conditions. 

With the advent of electronic com- 
puters, it has become possible to manip- 
ulate data for complex situations rap- 
idly enough so that a series of combina- 
tions can be tested quickly to determine 
the one that will produce optimum 
results. 

The computer’s capability to com- 
press time and space elements has much 
significance for industries such as oil. 
Exploration for oil is necessarily a 
long-range proposition. Who can tell 
when success will come in locating a 
new oil field? And when found, usually 
there’s a long development period be- 
fore the crude flows to a market in any 
quantity. Another obvious factor is the 
geographic distance separating sources 
of crude oil from markets in which 
products are sold. 

Of the $1.2 investment cited earlier, 
about half was allocated to producing, 
\% to refining and % to transportation, 
marketing and research. How does an 
executive determine that this is the best 
balance to produce the results needed? 

If all the funds that can be used can 
be made available, simple arithmetic 
may suffice to get answers. But when 
limitations are encountered, better 
techniques are needed to foretell the 
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impact of decisions allocating funds to 
the various areas. Gaming techniques 
can help here. 

Although operational gaming has 
much to offer, it’s important to recog- 
nize also that limitations exist. To date, 
application of this technique to indus- 
trial situations has not been broad 
enough to provide full knowledge of its 
best uses. Furtiermore, the man-hours 
of labor or computer costs involved 
have to be balanced against possible 
benefits. Usually this can be done on 
the basis of broad factors. And we have 
to take care that in isolating data, im- 
portant relationships are not lost. 

Managers would do well to explore 
the potential of operational gaming, 
however, where there is evidence that 
a large problem needs to be examined 
in all its ramifications, and that wrong 
decisions could be unduly burdensome 


Staffing for OR 

Assuming a decision to use Opera- 
tions Research the manager faces de- 
cisions for staffing that will maximize 
benefits and minimize difficulties. Op- 
erations Researchers may be scientists 
but they’re still human beings and need 
to be treated as such. Status is import- 
ant to them personally, and to effective 
relationships with operating personnel 
of the organization. 

In any event, Operations Research- 
ers should be “staff” and not “line.” 
This means persons recruited for such 
work should have the attributes import- 
ant to the development and mainte- 
nance of effective line-staff relation- 
ships. They are specialists, but tend to 
specialize in the analytic process. At 
times this becomes annoying to line 
people because of an insistence on pur- 
suing a line of reasoning to a logical 
conclusion. “Fudging” may get by in 
some areas of decision-making by op- 
erating personnel but Operations Re- 
search cuts through to the logic of a 
situation. 

In staffing for Operations Research 
there is some importance in avoiding a 
person who is easily sidetracked by in- 
teresting trivia and one who analyzes 
minutely just for the sake of analysis. 
We need to be certain that benefits of 
shorter, traditional problem-solving 
techniques are kept in mind and em- 
ployed where suitable. 

In setting the frame of reference for 
OR activities some latitude will be 
found valuable. It’s possible, of course, 
organizationally to tie down an OR unit 
so that advice will be passed to an 
executive solely upon his request. Any 
staff worth its professional standing, 
however, ought to be staffed by people 
with sufficient wisdom to foresee prob- 
lem areas and the competency to work 
with executives in reaching decisions 
to guide events. 


Operations Engineering 

From the standpoint of practical re 
sults, Operations Researchers should be 
capable of going one step further. 
Analysis of problems, formulation of 
solutions, and persuasiveness in gaining 
acceptance to the point of decision is 
fine. There still remain obstacles of in- 
troducing new ideas in practice and 
meeting problems of transition to new 
methods, procedures or facilities. 

For solid results OR staff people 
should be competent to assist line per- 
sonnel engaged in working out in prac 
tice the myriad changes that always oc- 
cur. Only after the way has been 
smoothed and operators have in fact 
taken the steps essential to giving effect 
to executive decisions should OR per- 
sonnel be wholly divorced from the 
situation. 

Most OR staffs recognize fully the 
extent to which change in human be- 
havior is necessary to bring into frui- 
tion changes they recommend. To 
translate Operations Research theory 
into productive industrial practice calls 
for line-staff teamwork of a high order 
This emphasizes the high importance 
of mature, experienced leadership for 
an OR staff. 


Management Development 

Problems are not all on the Opera 
tions Research side, however. Man- 
agers themselves will find one of the 
areas in which they must broaden their 
own horizons is in knowledge of OR 
language and techniques. As in the case 
of other specialized fields such as engi- 
neering, law or medicine, Operations 
Research develops its own tongue. For 
example, in discussing Operational Or- 
ganization, an Operations Research ex- 
pert says: 

“Any firm may be considered as an 
operation that transforms the (single 
or multiple) owners’ capital into input 
commodities and transforms these out- 
puts into money. On a very simple basis, 
then, the enterprise is an operation that 
transforms invested capital into gross 
earnings.” 

That’s a good description but the 
business man would be much more 
likely to state that “he’s in business to 
get earnings from investment through 
manufacturing products or providing 
services.” 

On the other hand, industrialists 
might be somewhat more reluctant to 
accept a statement that: 

“Maintenance of the transformation 
function in operating order and selec- 
tion and change of this function in an 
advantageous manner are both prob- 
lems facing the administrator. The 


1Operationa!l Organization by D. B. Hertz 
and G. J. Feeney in Operations Research for 
Management, Vol. II, edited by Joseph F. Mc- 
Closkey and John M. Coppinger, The Johns 
Hopkins Press, 1956. 
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THE CASE OF 


THE IDEA THAT 
SAVED TWO DAYS 





... 1M GOING TO LOSE ABOUT 
TWO DAYS WHILE WE REBUILD 
Lie od FLY CLUTCH ! 














IS IT 
EXPENSIVE ? 


WHY SHOULD YOU? PUT INA 
REBUILT ASSEMBLY FROM OUR 
EXCHANGE STOCK AND YOULL HAVE | 
YOUR TRACTOR GOING THIS 
AFTERNOON ! 








7--You PA PAY ONLY FOR THE PARTS 
|AND REPAIR SERVICE TO PUT YOU 
ICLUTCH IN THE SAME FIRST-CLASS 
SHAPE AS THE EXCHANGE UNIT. 4 
| THEN YOUR REBUILT ASSEMBLY 
GOES INTO OUR EXCHANGE STOCK. 


























EXCELLENT IDEA!“ 
GO AHEAD... 














_ THAT AFTERNOON r 


SURE AM GLAD | FOUND OUT ABOUT 
YOUR PARTS ASSEMBLY EXCHANGE 
PLAN, ART ! 











CATERPILLAR’ 


she pet ome Cat are Begrtered lrademarts of Catergme | 
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‘ 4 
™ Caterpillar Tractor Co., Peoria, tlinois, U.S.A. 


LET MEHELP | 
KEEP YOUR CAT” 

EQUIPMENT 
ON THE JOB ! | 
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take it with you! 


One of the greatest features of diatomite filtration on a 
water-flood is that your filtration investment can be 
completely salvaged at the end of the flood. Modern 
diatomite filter systems, like the one so cavalierly illus- 
trated above, are being supplied to the oilfields com- 
pletely unitized for highway travel. Simplifies the 
problem of test floods. Capital investment in a diatomite 
system is usually lower, also. 

As for filtration effectiveness on the flood, operators 
agree that no other method can beat diatomite filtra- 
tion. Using top-quality Dicalite diatomite filteraids, as 
does the flood pictured above, filtration can be so 
‘sharp’ that even bacteria and other particulates down 
in the sub-micron range are effectively removed. And 
Dicalite supplies a complete range of filteraids to give 
required clarity to any flood water, salt or fresh. 

Check with filter manufacturers on the many advan- 
tages you gain with diatomite filtration ...and when 
you do, ask them about Dicalite. They all approve 
Dicalite Filteraids. 





lealile 


DIATOMACEOQUS MATERIALS 


GREAT LAKES 


Dicalite Department, Great Lakes Carbon Corporation 
612 South Flower Street, Los Angeles 17, California 
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maintenance activity may be described 
as an attempt to counteract the inevit- 
able progressive deterioration of the 
properties of the technology matrix 

It’s much easier for the business man 
to say that managers must “meet the 
needs of production maintenance to 
overcome the effect of wear and tear 
and obsolescence.” 

The significance to managers of an 
increased familiarity with the field of 
Operations Research is almost self 
evident upon scanning the titles of some 
of the recent publications: 


@ A Model of the Cost of Varying 
Production Rates 


@ Price and Strategic Considera 
tions in Marketing a New Air 
plane 


The Role of Cost in Formulating 
Merit Criteria for Communica 
tion Systems 


The Changing Roles of Costs for 
(Factory) Operations 


A Scientific Approach to Ac 
counting. 


Competitive-Bidding Strategies 
in Simple Situations. 


Mathematical Programming and 
Employment Scheduling 


@ A Model Technique for Analyz 
ing Flow-Type Networks 


Executives as part of their own self 
development need to invest the time 
and energy necessary to gain a working 
knowledge of Operations Research 
terminology. They need to learn to 
listen understandingly to OR staff mem 
bers. An acquaintance with OR basic 
methodology would also be helpful 


OR in Decision-Making 

For any area as complex as the pe 
troleum industry Operations Research 
has a potential that can aid manage- 
ment at all levels if: 


@ It is properly integrated into an 
organization’s activities. 


@ It is given mature leadership with 
competent staffing. 


@ It receives adequate manage- 
ment support. 


The challenge for the individual 
manager is to understand that what Op 
erations Research produces is an in 
gredient, and a valuable one, of his own 
work of developing and guiding the fu 
ture of his enterprise. 
~ SIBID. 

This is the last of three articles 

by Mr. Jacobus on Operations 


Research. 
x*** 





How To Be Interesting Though Factual 


IN PREPARING a report of a new 
scientific finding, it is sometimes pos- 
sible to entice a reader into sticking 
with you through apparently pointless 
stretches by intimating at regular inter 
vals that you have discovered some 
thing in his private bailiwick that he 
had better know about. This technique, 
if crude, is legitimate 

Indeed, some of the greatest literary 
artists use analogous techniques, for ex 
ample, Dostoevski, who invariably 
opens the preliminary remarks neces- 
sary to introduce a new turn of events 
with the exclamation: “Then some- 
thing happened that nobody could have 
foreseen, something that was to be 
talked about in our district for many 
vears.” But just as subtler methods are 
possible in fiction, so also in telling the 
story of a piece of scientific work 

Consider the sequence of step that 
make up a successful inquiry. If an 
author merely describes those steps, 
then, even though the reader finds each 
move permissible and each result valid, 
the inquiry itself will appear to be just 
one thing after another. But, if, in ad- 
dition, the author presents each step in 
terms of the purpose it serves, then the 
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reader will see the inquiry as leading 
to the solution of a problem. Steps 
without direction are dull; solving a 
problem is interesting. Consequently, 
the way to get people who begin read- 
ing a paper to finish it is to develop a 
sense of purpose. In fact, once a paper 
is properly oriented, it will gain not 
only reader interest, but also such 
other essentials as coherence, clarity, 
and balance of detail, Teleological ex- 
planation may have no place in science 
proper, but to the extent that scientific 
investigations have to do with the in- 
tentions of men, it has a place in sci 
ence writing 

To illustrate the advantages of ex 
planation in terms of purpose, let us 
consider two possible ways of reporting 
the results of an imaginary inquiry 
Our little inquiry offers a solution to a 
problem that occasionally arises in the 
course of preparing picnics, cold 
lunches, and similar repasts 
Ordinarily, determin 
ing whether an egg is cooked or raw, 
without breaking the shell, poses no 
special problem. But suppose that sev- 
eral hard-boiled eggs—now cooled 
are inadvertently mixed with several 
raw eggs. How then would you tell 
them apart? The following method re 


First version 


quires no special equipment, only the 
application of a well-known physical 
principle 

and attempt to spin it. If it spins easily 
it is cooked; if not, it is raw. Raw eggs 


Place each egg on its side 


do not spin readily because the rota 
tional energy is dissipated in the egg 
interior, as dictated by the hydrod 
namics of viscous fluids. To confirm 
the method, break the eggs 

Second version: Twelve white eggs 
were purchased at a supermarket. The 
eggs were divided into two groups o 
equal number. The eggs in the first 
group were boiled seven minutes and 


allowed to cool; the eggs in the second 
group were kept as controls. The eggs 
were mixed. Each egg was placed on 
its side, and an attempt was made to 
spin it, after which the egg was broken 
It was easy to spin those eggs that sub 
sequently were found to be cooked 
but difficult to spin those eggs that 
proved to be raw. Etc., etc 

The strategy of developing a sens 
of purpose applies at any level: Tec! 
nical reports for fellow specialists, pop 
ular articles for scientists in other fields 
and popular articles for the totally 
initiated. Authors know where they 
heading; may they share that secre 
with the readers | x** 
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LAUGH wi 


Goodnight Christine whatever you 


are 


Did you hear about the deaf and dumb 
girl who was such a talker that her boy 
friend couldn't get a finger in edgewise? 

Shortly before the invasion, a general 
and his staff were watching a troop-carry 
ing glider go by. From it came a carrier 
pigeon. Powerful field glasses followed 
the bird to a near-by field. A colonel ran 
over, caught the bird, took the message 
from its leg and raced back to the general 
who read it, cursed and threw it to the 
ground. The colonel picked it up and read 

I have been sent down for being naughty 
in my cage 


A urologist in Massachusetts, where you 
can get the initials you want on your 
license plate, had these: P P M D 

According to scientists, the world is 
made up of isotrons, electrons, protrons 
neutrons, and morons 

Man’s troubles are due to three things 
Women, money, and both 
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4 BARNEY 


Wife: “Hello, missing persons bureau? 
My husband has disappeared, can you 
help me find him?” 

Bureau Chief: “Certainly madam—will 
you describe him?’ 

Wife: “He's short and very fat, and very 
bald. Likes blondes and alcohol. Wears 
thick glasses. Has a high pitched squeaky 
voice and a red nose. And uh oh, to 
hell with him. Never mind!” 

Sign in furniture store window, a few 
days before Father's Day: “Remember 
Father's Day with an Occasional Piece!” 

Marie, who works at Lockheed, thought 
the tail assembly was a company picnic 

Keep ‘em coming to Barney, Box 1589 
Dallas 21, Texas! 

Blind devotion: Kissing the bride's 
tears away through the dense smoke of a 
burning $4 steak 

4 communist is a fellow who likes 
what he hasn't got so well he doesn't want 
you to have it either 
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\ housewife selected three 
matoes and was told by the 
were 75 cents What!” she excla 
75 cents for three small tomatoes? W 
you just take them and you know wv 
you can do with them.” “I can't 
replied the unhappy grocer 
95 cent cucumber there 


Poppa, vot is a vacuum? A vac 
is a void, son Ja, | know dot, popp 


vots der void mean” 


It's true where there's a will t 
way, but by God, when there's w 
m no way 

Definition of a perfect wile 
ful, rich, sex-starved, deaf and dum 
who owns a liquor store 


¢ ‘ ‘ 


BOSS, spelled backwards is 
SOB. 


} 


The hillbilly, with a dizzy blonde 
ing on his arm, took the pen from the hot 
clerk and signed the register with an X 
With a thoughtful look on his face 
hesitated, then circled the X \ lot ot 
people sign with an X,” commented 
clerk, “but that’s the first time I've se« 
it circled.” 

‘Ain't nothing so dadblamed odd 
it,” retorted the hayseed, “whe l 
arunnin’ round with wild wimmen I dor 
use my right name 
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H. S. M. Burns 


> H. S. M, Burns, president of Shell Oil 
Company, New York, was elected chair- 
man of the board of directors of API. 
He succeeded Jake L. Hamon, an inde- 
pendent producer, of Dallas. Frank M. 
Porter, president of Fain-Porter Drilling 
Company, Oklahoma City, was re-elected 
president of the Institute. C. E. Spahr, 
vice president of transportation, Standard 
of Ohio, was elected vice president for 
Transportation, succeeding Frank O. 
Prior, president of Standard of Indiana. 
Other vice presidents were re-elected: 
D. L. Connelly, of Warren Petroleum 
Corporation, Houston, vice president for 
Production; H. W. Ferguson, of Humble 
Oil, Houston, vice president for Refining; 
Dwight T. Colley, of Atlantic, Philadel- 
phia, vice president for Marketing; B. B. 
Jennings, chairman of the board of Socony 
Mobil, New York, was re-elected treas- 
urer, and Willard W. Wilson, assistant 
director of the American Petroleum In- 
dustries Committee, New York, was 
elected secretary, succeeding Lacey 
Walker, who retired earlier this year. 


> Robert G. Gambrell was named con- 
troller of White Eagle Oil Company. He 
served as assistant controller. 


> George F. Hall Jr. was named assistant 
general traffic manager for Cities Service 
Oil Company’s supply and distribution 
division. He was formerly assitant trans- 
portation commissioner for the Kansas 
City Chamber of Commerce. 


> Fred W. Scheineman, manager of en- 
gineering, was named director, Thomas A. 
Abbott, manager of engineering research 
was made engineering administration man- 
ager; Dr. Robert B. Jacobs, technical di- 
rector of engineering research was made 
manager, and George M. Keranen, assist- 
ant manager, was promoted to general 
engineering department manager of 
Standard Oil Company (Indiana). 


> D. E. Stimes was elected a director of 
Creole Petroleum Corporation. Stines, a 
vice president, was graduated as a me- 
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chanical engineer from Cornell Univer 
sity in 1929, and joined the Standard Oil 
Company (New Jersey) organization in 
the same year as a student engineer. 
Lawrence G. Hoover has joined the 
New York staff of Creole. Previously he 
was director of publicity for Time, Inc 


> Harry D. Dobe was appointed assistant 
maintenance superintendent of Great 
Northern Oil Company 

He formerly served as Esso Standard 
Oil Company’s head of maintenance and 
construction planning and coordination 


> Frank C. Bolton Jr., was appointed 
general attorney for Magnolia Petroleum 
Company. He will be in charge of law 
suits and administrative law proceedings 
between governmental agencies and the 
Magnolia companies 


> Henry H. Swigert was elected treasurer 
of Cities Service Gas Company. He was 
elected to succeed R. L. Morton, who has 
retired after 37 years service. Swigert is a 
director and was formerly assistant 
treasurer 


> Frank A. Hay was elected a vice presi- 
dent of The California Oil Company. He 
will continue to manage the company’s 
supply and distribution organization and 
serve as president of California Terminals 
Corporation, a Caloil subsidiary 


> Fred M. Butler was elected a director of 
Cities Service Oil Company (Delaware). 
He is manager of Cities Service's industrial 
relations division and has been active in 
industrial and personnel relations work 
since 1930. 


> Charles B. Towill has been appointed 
public relations representative for the 
Fifth World Petroleum Congress, Inc. The 
six-day Congress will open in New York’s 
Coliseum on May 31, 1959. Towill was 
manager of the public relations division 
of the Iranian Oil Participants Ltd. in 
London. Previously he was with British 
Petroleum. 


> A. J. Galloway was made an executive 
vice president of Shell Oil Company. He 
was vice president in charge of explora- 
tion and production activities and will 
continue to be responsible for this phase 
of the company’s business. Galloway 
joined Shell in California as a geologist 
in 1926. He had been exploration and 
production vice president for the Mid- 
Continent and later for the Texas-Gulf 
area and the east of the Rockies territory 
before being made vice president in charge 
of the company’s nationwide exploration 
and production operations. He has been 
director of Shell Oil Company since 1953. 


> John M. Houchin was elected a director 
of Phillips Petroleum Company to fill the 
vacancy created by the retirement of C. 
R. Musgrave. Houchin is a vice president 
of Phillips. Musgrave, who has been a 
director since 1942 recently retired as 
vice president in charge of supply and 
transportation. Houchin started with 
Phillips in the production department in 
Oklahoma City in 1933 while still a stu- 
dent at the University of Oklahoma 
where he received his BS degree in pe- 
troleum engineering. 
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> Dr. Warren Kendall Lewis, recognized 
as the father of modern chemical engineer- 
ing, was presented with the API's * ‘Gold 
Medal for Distinguished Achievement 

Presentation of the award was made by 
Jake L. Hamon, chairman of the board 
of the API. In receiving the Gold Medal 
and scroll which accompanied it, Dr 
Lewis was accorded the highest honor 


Dr. W. K. Lewis 


conferred by the petroleum 
Lewis, of Newton, Mass 


that can be 
industry. Dr 
Is professor emeritus of chemical engineer 
ing at the Massachusetts Institute of 
Technology. He taught at M. I. T. from 
1905 until 1948 as assistant professor 
professor, head of the Department of 
Chemical Engineering 


> Certificates of Appreciation were given 
37 men at the API annual meeting in 
recognition of long or valuable service to 
the oil industry through the Institute 
Those who will receive the API Certifi 
cates of Appreciation this year are 

Fundamental Research: Frank Rinker 
Clark, retired, Ohio Oil, Tulsa; H. W. 
Field, and L. Laskaris, both of Atlantic 
Philadelphia, Pennsylvania; Sherman S. 
Shaffer, Humble, Baytown, Texas 

Safety and Fire Protection: H. W. Bog- 
gess, Sinclair Oil & Gas, Tulsa. 

Division of Finance and Accounting 
W. L. Naylor, Gulf, Pittsburgh. 

Oil Information Committee: R. W. 
Abrahamson, Continental Oil, Minneapo 
lis, Minnesota; W. D. Cross Jr., Sinclair 
Refining, Chicago, Illinios; E. A. Cun- 
ningham, Shell Oil, Baltimore, Maryland; 
Joe T. Dickerson, Shell Pipe Line, Hous 
ton, Texas; G. R. Fenner, Pure Oil, Co- 
lumbus, Ohio; D. M. Hills, Sinclair Refin 
ing, New York; Frederick H. Meeder, 
Richfield, New York; H. E. Prunty, Stand 
ard Oil (Indiana), Des Moines, lowa 

Division of Transportation: P. G. An- 
derson, Lion Oil, El Dorado, Arkansas; 
Frank Baird-Smith, Refiners’ Transport 
and Terminal, Detroit, Michigan; Joseph 
John Coney, Hillcone Steamship. San 
Francisco, California; H. E. Dischinger, 
retired, Shell Oil, New York; Edwin W. 
Fiske Jr., Socony Mobil, Fort Lee, New 
Jersey; Loren F. Kahle, Standard Oil 
(New Jersey), New York; William D. 
Ohle, Sinclair Refining, New York; Virgil 
J. Sittel, Service Pipe Line, Tulsa. 

Division of Marketing: W. C. Burns, 
Hartol Petroleum, New York; Charles Z. 
Hardwick, Ohio Oil, Findley, Ohio; L. T. 
White, Cities Service, New York. 

Committee on Petroleum Reserves 
Graham B. Moody, retired, Standard of 
California, San Francisco. 

Division of Production: C. W. Dawson, 


1957 





Personals 


Standard of California, San Francisco; 
L. E. Fitzjarrald, Phillips, Bartlesville; 
R. O. Garrett, Texas Gas Exploration, 
Houston, Texas; H. H. Kaveler, consult 
ant, Tulsa; John G. Pew, Sun Oil, Phila 
delphia; John E, Sherborne, Union Oil 
of California, Brea, California; R. G. 
Strong, Natural Gas Pipe Line, Chicago; 
J. E. Toussaint, Standard of California 
San Francisco 

American Petroleum Industries Com 
mittee: Austin T. Foster, Socony Mobil 
New York 

Committee on Petroleum Statistics: 
Henry N. F. Schwall, Shell Oil, New 
York 


> Dorman L. Commons was elected a 
vice president of Douglas Oil Company 
of California, and Robert L. Tollefsen, 
has been named secretary. Commons, who 
previously served as secretary-treasurer 
of Douglas Oil, will continue to serve 
as treasurer as well as a director. Tollefsen 
has been general counsel for the company 
and will continue these duties 


D. L. Commons R. E. Kepke 


> Robert E. Kepke was appointed presi- 
dent and chief executive officer of British 
American Oil Producing Company and 
its affiliate, Toronto Pipe Line Company 
M. S. Beringer, of Toronto, Canada, con 
tinues as chairman of the board of both 
companies. A native of Texas, Kepke's 
career with the British-American organi 
zation began in 1941 as the company’s 
legal counsel in Texas. Thereafter, in 
turn, he was appointed assistant to the 
executive vice president of the American 
companies, and a vice president and 
director of the British American Oil Com- 
pany, Ltd. in Canada, before his appoint 
ment in 1953 as executive vice president 
of British-American Oil Producing Com- 
pany and Toronto Pipe Line Company 


> L. B. Derby was appointed general 
manager of The Texas Company's foreign 
operations department (Western Hemis- 
phere and West Africa). He succeeds A. 
W. Baucum, whose appointment as gen- 
eral manager of the foreign producing 
department (Western Hemisphere and 
West Africa) was announced. Derby, a 
graduate of Virginia Military Institute, 
joined Texas in 1927 and has served 
many Overseas posts. Most recently, he 
was assistant general manager of the 
foreign operations department 


> A. R. Vander Ploeg was promoted to 
the managerial staff of The Texas Com- 
pany’s research and technical department, 
at Beacon, New York. He was formerly 
assistane director of research at Texaco’s 
Port Arthur-Port Neches, Texas, research 
laboratories. His new assignment is assist- 
ant to management. He received an AB 
degree in 1939 from Central College 
(lowa) and a BS degree in chemical en- 
gineering from lowa State College in 
1940. He joined Texaco in 1940 as a 
chemical engineer. His major work has 
been in the field of fuels research 
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TEMPERATURE 


RECORDING... 


One of the many uses for Auto-Lite 
Recorders is the application shown 
below . . . a natural gas field meter 





Auto-Lite Model “1000” Temperature Recorder 
has 6” chart. Various standard ranges from minus 
40° F to plus 550° F. Available for wall mounting, 
portable or portable self contained use. Electric or 
mechanical chart drive. Choice of 24-hr. or 7-day 
cycle. Capillary tubing permits remote reading. 
Priced as low as $49.50. Manufactured to cus- 
tomers’ specifications. Send for latest Catalog 
describing many types of Auto-Lite - 
Recorders and Indicators 


THE ELECTRIC AUTO-LITE COMPANY 
INDUSTRIAL THERMOMETER DIVISION 
TOLEDO 1, OHIO 
NEW YORK » CHICAGO © SARNIA, ONTARIO 


Here's what you get with 


KENNAMETAL” 
BALLS and SEATS 





EXCEPTIONALLY 
HIGH RESISTANCE TO 


« Fluid Cutting 
« Wear « Corrosion 
« Electrolytic Action 
¢ Ball Pounding 
* Ball-on-Seat Shock 











if you have a problem well, or just 
want longer life, less pump downtime 
ask your pump service man to install 
Kennametal AP! Balls and Seats. They 
will cost you less in the long run 
KENNAMETAL INC., Latrobe, Penna. 


* Trademark 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARL 

















"‘DE-GUNK' 
AMINE 
SOLUTIONS 


—more efficiently 
—in less space 
—at less cost 











only STELLAR® FILTERS 


give you all 
these advantages — 


1, Removal of finest solid corrosion products 

2. Longest useful solution life 

3. Maximum capacity in minimum space 

4. Exclusive gas-bump cleaning eliminates 
backwashing, simplifies waste disposal 

5. Shortest off-stream time for cleaning 

6. Rugged corrosion-resistant construction 

7. Simplicity of operation and maintenance 

8. Flexibility of design pressure and size 

These and other important advantages are 

inherent in the distinctive design of the 

“STELLAR” filter, for conservation of 

your amine solutions. Write today for com- 

plete information and Bulletin No. 1560-B 

Inquiries and samples are invited on all 

problems in the treatment of waters and 

wastes for the petro- @ , 

leum and related % 

industries. ® 

















THE ONLY COMPANY impartially offering equip- 
ment for ALL types of water and waste processing 
coagulation, precipitation, sedimentation, flotation, 
filtration, ion exchange and biological treatment. 


57403-A 











Personals 


> R. C, Alden, chairman of Phillips Petro 
leum Company’s research planning board 
and a_ petroleum 
science pioneer, re 
tired. He has been 
with Phillips for 32 
years, 7 years in his 
present capacity. 

In 1937 Alden was 
the first recipient of 
the Hanlon Award of 
the Natural Gaso 
line Association of 

? America for “meri 

R. C. Alden torious service to the 

natural gasoline in 

dustry.” He was the 1956 guest of honor 

of the American Society for Testing Ma 

terials (ASTM), Committee D-2 on Pe 
troleum Products and Lubricants 


> H. C. Walker, assistant manager of the 


| 
| Ohio Oil Company's personnel division, 








E-24 FOR FURTHER 


ADVERTISED PRODUCTS, SEE READER SERVICE CAR 


was appointed supervisor of employee 
relations for the domestic production 
group. N. L. Battenschlag, controller of the 
company’s Terre Haute, Indiana, produc 
tion division, retired after over 38 years 
E. T. Misamore, assistant controller, suc 
ceeds Battenschlag. F. B. Haughton, ac 
counting head in Terre Haute, succeeds 
Misamore as assistant controller. Earl W. 
Shoupe, manager of Ohio Oil's purchasing 
division and purchasing agent, retired 
after 34 years with the company. M. E. 
Loose, assistant purchasing agent, succeeds 
Shoupe as manager and E. T. Snyder, also 
assistant purchasing agent, becames pur 
chasing agent 





DEATHS 





> Charles E. Finney Jr., 67, retired presi 
dent of Salt Lake Refining and Salt Lake 
Pipe Line Companies, died November | 
after a heart attack 


> D. M. McBride, manager of Phillips 
Petroleum Company's supply and trans 
portation department, died November | 
after a brief illness 


> Edward J. Byrnes Jr., assistant general 
manager of sales, eastern division of The 
Colorada Fuel and Iron Corporation, died 
October 8&8 in Palmer, Massachusetts 


> A Standard Oil Company of Ohio plane 
crashed October 6 killing 6 people, three 
of them being employees. Richard S. 
Stewart, vice president in charge of pro- 
duction; his wife, two guests, Thomas M 
McLaughlin and his wife, and two Sohio 
pilots, Warren Noonan and Theodore 
Krauss. 


> Verl L. Elliott, 63, controller of The 
Atlantic Refining Company, died suddenly 
October 25, while commuting to his office 
in Philadelphia, Pennsylvania 


> Dr. Paul Dyer Merica, retired president 
of The International Nickel Company of 
Canada, Ltd., and serving as a consultant 
to the officers, died October 20 in Mill- 
wood, New York, following a heart 
attack. 


> A. E. “Gene” Fisher, field suprintend 
ent for Pan American Petroleum Cor 
poration, died in Oklahoma City, October 
10 following a short illness 


> Melbert Edgar Schwarz, vice president 
in charge of all oil production operations, 
both domestic and foreign, for Seaboard 
Oil Company, was stricken October 13 
in Garland, Texas 


INFORMATION ON 








Moving 
to a 


New 


Address? 


If you are moving or expect 
possibly to move any time 
soon, save the coupon below 
for your convenient change 
of address. It will prevent 
your copy of The Petroleum 
Engineer from being lost or 


misdirected. 


TO: 
The Petroleum Engineer 


P.O. Box 1589 e Dallas 


CHANGE MY ADDRESS, 
beginning with the 


issue 


FROM: 
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Watch out for the after-costs 


ot Queittinm Mark tittings: 


Unknown fittings may look like a bargain on the price 
tag, but watch out for the consequences! 

Surface defects led to the above “Question Mark” 
fitting being cut from the piping. Further examination 
showed the steel inside was laminated. Pieces cut out 
literally fell apart. Here was.an open invitation to serious 
trouble . . . lost production, wasted dollars and possible 
human casualties. 

This is another example of a dangerous situation posed 
by unknown fittings of questionable quality . .. a serious 
threat tothe safety and economy of well-engineered piping. 


You can avoid these risks by specifying KNOWN fittings! 


A message in the interests of top quality piping 
.-- by Tube Turns, Louisville, Kentucky 





DANGER! Yowr first warning of Question 
Mark fittings is their lack of complete, 
permanent identification of manufacturer, 
wall thickness, weight, material... as 
required by A.S.A. code. 





Safeguard 


your piping 
investment with 


known fittings! 





< 


TOP QUALITY! Directional and size changes in this process piping are made with 


TUBE-TURN Welding Elbows and Reducers .. . recognized for their unsurpassed 


uniformity and quality. 


The cost of fittings is a small fraction of the total cost of a 


piping system. To buy “cheap” fittings and run the risk of 


impairing the performance of your entire system can, there- 


fore, be “penny wise and pound foolish.”’ 


When you specify and buy TuBE-TuRN* products, you know 


your investment is safeguarded by unsurpassed quality of 


fittings and flanges. They meet all American Standard and 


Safety Code requirements. Each product is permanently marked 


with complete size and material designation. 


TUBE TURNS, Dept. K-9 
224 East Broadway, Louisville 1, Kentucky 

Please send new Standard for Butt-Welded Carbon Steel 
Piping Systems. 


Company Name 

Company Address 

City Zone State 
Your Name 


Position 


COMPLETE LINE! Your nearby Tube Turns’ Dis- 
tributor gives you prompt delivery from the 
complete line of more than 12,000 Tube Turns’ 
stocked items. Photo courtesy The Ross- 
Willoughby Co., Columbus, Ohio. 


Available from your 
nearby 
TUBE TURNS’ 


distributor 


*“TUBE-TURN" and “tt* 
Reg. U.S. Pat. Off 


TUBE TURNS 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 


DISTRICT OFFICES: New York * Philadelphia * Pittsburgh * Chicago * 
Detroit * Atlanta * New Orleans * Houston * Midland * Dallas * Tulse 
* Kansas City * Denver * Los Angeles * San Francisco * Seattle 
In Canada: Tube Turns of Canada Ltd., Ridgetown, Ontario * 
Toronto, Ontario * Edmonton, Alberta * Montreal, Quebec 
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Lone Star Opens Plant 


Lone Star Cement Corporation has a 
new plant at Lake Charles, Louisiana 
It features advanced structural techniques 
Precast and prestressed concrete has been 
used throughout the new buildings which 
house some of the world’s largest moving 
machinery. Twenty-four precast concrete 
girders, each 104! ft long, span the 
building at 16-ft intervals, supporting pre 
cast concrete roof panels more than 65 
ft above the floor 

rhe plant operates around-the-clock, on 
a year-round basis. It employs 150 men in 
production, laboratory and maintenance to 
operate the massive manufacturing equip 
ment. It produces 28,000 sacks of cement 
a day and consumes some 2400 tons of 
raw materials in process. In addition to 
2300 tons of shell, clay, iron ore and sand, 
it requires 50 tons of gypsum, 200 Ib of 
lubricants, 1.4-million gallons of fresh 
water, 8.S-million cu ft of natural gas 
and 140,000 kw-hr electric power. R. R 
McBride, Lone Star’s manager for the 
construction project, remains at Lake 
Charles as plant superintendent 


Philco Opens Computer Office 


Philco Corporation’s government and 
industrial division has opened a regional 
office for marketing its large scale transis 
torized computer, the “Transac” S-2000 
The company appointed James M. Mur 
ray regional manager for , 
He had been a Washington representative 
for Sperry Rand Corporation since 1951 


Transac”™ sales 


CONSTRUCTION BEGAN ON A §$2,- 
000,000 expansion of facilities at Kaiser 
Steel Fabricating Division plant at Napa 
California. When completed in 1959, the 
expansion will nearly double the Napa 
plant’s pipemaking capacity, making it 
| of the largest plants in the world for 
fabrication of line pipe petroleum and gas 
transmission 


OVERSEAS SALES FOR THE COM- 
plete line of Dayton Rubber products will 
be handled directly from Dayton, Ohio 
The new system will enable distributors 
and representatives throughout the world 
to deal directly with an established com 
pany operating six modern plants in the 
United States 


The Trade 
PARADE 


G. V. Leece [left), president of Gardner 
Denver Company, and H. N. Mallon, chair 
man of Dresser Industries, Inc work ut 
details of plan for Dresser to acquire Gardner 
Denver. The plan is subject to approval of 
shareholders of both 
n mid-January 


ompanies at meetings 


CHARLES A, LITTLE OF HOUSTON 
and Beal Equipment Company of Odessa 
Texas, have been appointed sales repre 
sentatives for the Win-Well Manufactur 
ing Company of Los Angeles. Win-Well 
will be represented exclusively by National 
Supply Company in all its foreign markets 
other than Canada, where Win-Well dis 
tributes through domestic supply stores 


STEEL FOUNDERS SOCIETY OF 
America has presented its “National 
Bronze Award” to a Houston engineer for 
his outstanding work in product develop 
ment. The Houstonian is Robert Eichen 
berg, chief engineer for the McEvoy Com 
pany. Basis for the award was Eicher 
berg’s paper on development of a triple 
high pressure oil field valve, produced b 


McEvoy to permit production from thre 
depths in a single oil well 

AZTEC PUMPING UNITS’ SALES 
representatives who will serve Abilene 
San Antonio and Wichita Falls are 
arc Doyle Ogle in Abilene Texas; Fr 
Sutton in San Antonio, and Ross Howe 
in Wichita Falls 


PACIFIC DIVISION OF BENDIX AVI- 
ation Corporation announces the appoint 
ment of the William E. Brice Company 
of Houston, Texas, as sales representative 
for Electro-Span digital supervisory con 
trol systems 


Louisianians met st the Houston headquarters plant of the Brown Oi! Tool Company for a 
briefing on the latest equipment in solving packer problems. Above are J. S. Rains, Brown dis 
trict manager; R. W. Donaldson, H. C. Harrison, Jr. C. A. Lamb and R. C. Grapes, all of 


the California Company, and P. H. Lawrence, Brown field salesman 
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Organize Drilling Mud Firm 


Drilling luid orporatior 


( oast al 
manutacturil 
sales ind ef 
idy has a plant in 
President is Ker 
Mexico 


consolidated manufacti 


S. INDUSTRIES, INC, HAS REOR- 


sions affected are 
ompany, of Los 
Missouri 

Machine rporation of ¢ 

Western d Manu 


porauior rt inta Barbara 


CLARK OPEN DALLAS OFFICE. 
Clark Bros. Company announces the open 
i new branch office at the Potter 

Dallas Texas, and the appoint 

William A Roever as branct 


Helipot Division of Beckman Instruments 
In has Gedicated its new $3 000 000 facil 
ty in Newport Beach, California, with a 
uncheon and plant tour for 35 civic and 
business leaders of Orange County and mem 
bers of the press. In construction for more 
than a year, the 156,000-sq ft ultra-modern 
building overlooking Balboa-Newport Bay 
houses manufacturing and administrative 
functions for the production of Beckman Hel 
pot's principal product, the helical poten 
tiometer 


Mobile Training Unit 


White Motor Company's mobile tra 
unit for truck maintenance started 
Eastern training schedule for the next six 
months at Miami Florida and will cor 
tinue in Operation throughout the country 
during its next operating schedule. The 

field training unit transports all of 
modern shop equipment and demonstrato 
nits of White major components in 
White 3000 truck. The field unit ts handle« 
by Robert Dover and Jack Smut! 


training supervisors 
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Trade Parade 


A PURCHASE AGREEMENT BE- 
tween 2 of the country’s oldest industrial 
manufacturing firms was made by Sutton, 
Steele & Steele, Inc., Dallas, and Over- 
strom and Sons, Inc., Alhambra, Califor- 
nia. Sutton, Steele & Steele, which acquired 
Overstrom, manufactures air tables and 
and stoners. The West Coast firm builds 
a complete line of vibrating screens and 
conveyors, and is well-known in the petro- 
leum industry for its engineering contri- 
butions toward the development of oilwell 
mud screens. 


MAGNET COVE BARIUM CORPORA- 
tion, Houston, (Dresser Industries) has 
purchased a mineral dressing research 
laboratory and plant at Bauxite, Arkan- 
sas, from the U. S. Bureau of Mines. 
Magcobar will use the plant to conduct 
research on the commercial uses of se- 
lected minerals. Purposes of the research 
will be the improvement of the metal- 
lurgical processes and the development of 
new products. Dresser Industries will also 
use the plant for research. 


A NEW CHEMICAL FIRM, €ATAL- 
YSTS and Chemicals, Inc., has been 
formed in Louisville, Ky., for the manu- 
facture of specialty catalysts for the 
chemical, petroleum and food industries 
Initial investment in buildings and equip- 
ment will be between $750,000 and 
$1,000,000. Principals are Dr. R. E. Reit- 
meier of Louisville; Dr. J. L. Parker of 
Tulsa, Oklahoma, and a group of technical 
associates. 


FOR THE FIRST TIME, TWO INDI- 
viduals from the same firm were selected 
to receive Awards of Merit bestowed an- 
nually by Chicago Technical Societies 
Council. The awards were presented to 
Dr. Donald J. Bergman, chief engineer 
for Universal Oil Products Company, and 
Dr. Herman S. Bloch, deputy director of 
refining research. 


NATIONAL SUPPLY COMPANY 
opened an oilfield supply store at Crane, 
Texas. The company has 32 other stores 
in Texas. Don L. Pummill is store man- 
ager, under supervision of C. P. Triplitt, 
district manager of the Odessa district 


UNITED STATES STEEL CORPORA- 
tion: Dr. Edgar C. Bain retires as assistant 
executive vice president—operations. 

WELL EQUIPMENT MANUFACTUR- 


ing Corporation: Ernest Brown, chief 
draftsman, was moved to chief engineer 





New sucker rod plant pictured above, 
comprises 2!/2 acres under | roof and fea- 
tures automation wherever practicable. It 
was put into operation in Tulsa by W. C. 
Norris Manufacturer, Division of Dover Cor- 
poration. Electronics and automation are 
combined and utilized in the new Norris rod 
process. Electric induction coil heating for 
forging produces a rod-end virtually scale 
free and eliminating all embedded scale. 
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Harold Brown Company, manufacturer of 
gas lift, controller and plunger equipment, 
recently moved into these larger office and 
plant quarters at 2619 Milford Street, Hous- 
ton, Texas. 


CONTINENTAL-EMSCO COMPANY 
plans to relocate its home offices in Dallas 
into newer, larger quarters. The move, 
slated for the latter part of 1958, will 
headquarter the home offices of the oil- 
field supply and manufacturing company 
in the Mercantile Commerce Building. 
(Division of The Youngstown Sheet and 
Tube Company). 


GENERAL ELECTRIC’S RAPIDLY 
expanding computer department has an 
other new section in operation. Named 
the Computer Applications Laboratory, 
this latest facility has been formed to 
render business, industry, education and 
government a complete range of compu- 
tational services capable of providing an 
effective and economical approach to the 
solution of an entire problem, regardless 
of size. The laboratory is under direction 
of Dr. Herbert R. J. Grosch 


MILWHITE MUD SALES COMPANY 
added Oklahoma and Kansas to its distri- 
bution area through purchase of National 
Services, Inc., of Oklahoma City. Mil- 
white’s distribution area now includes 10 
states and 2 Canadian provinces. Fred 
Hill, former president of National Serv 
ices, Inc., was appointed division manager 
in Oklahoma for Milwhite 


LEBUS INTERNATIONAL ENGI- 
gineers has appointed Masons & Co., Ltd., 
Port of Spain, B.W.I., as its exclusive rep 
resentative in Trinidad. John Rooks is 
representing Masons & Sons, Ltd 


Fritz W. Glitsch and Sons, Inc., manufacturers of bubble trays, towers, and other distilla- 
tion equipment held an annual sales conference in Dallas, Texas. Present were men shown: (back 
row) Castle Moore, New York; Howard Reynolds and Oliver Howard, Uxbridge, Ontario 
Canada; H. L. Wimpee, Chicago; Reg Silby, Louisville; Nat Nesbitt, Cleveland; Tom Wright, 
Houston, and Vernon Schiller, Dallas; (first row) Bryan Ross, Tulsa; J. J. Tunno, New York; 
Jim Speckels, Houston; Lewis M. Duca, Dallas; M. C. Glitsch, vice president, Dallas, and 
S. G. Higginbotham, West Coast representative. 


A “BUY-BACK” PLAN, INTENDED 
to increase availability of bank credit for 
contractors and other customers has been 
announced by Koehring Company. Under 
the plan, Koehring will underwrite credit 
arrangements negotiated between the 
equipment buyer and his bank. A de- 
scending scale of values has been set up 
at which Koehring will repurchase equip- 
ment if the buyer defaults in his payments 
to the bank. As a result Koehring prod- 
ucts will have resale market valuation 
to lending banks, similar to that obtained 
when they finance buyers of trucks and 
automobiles. 


MERGER OF EASTMAN INTERNA- 
tional Company with Eastman Oil Well 
Survey Company brought together 2 com- 
panies which have long been leaders in 
their respective fields of oilfield service. 

Eastman Oil Well Survey Company was 
organized in Long Beach, California, in 
1930 by H. John Eastman. Headquarters 
remain at Denver, Colorado, and opera- 
tions are directed through Central, Gulf 
Coast, Pacific Coast, and International 
Divisions, with subsidiary companies in 
Canada and Germany and sales and serv- 
ice offices in Venezuela, Colombia, Mex- 
ico, France, and other countries. 


AMERICAN CYANAMID COMPANY: 
James F. Allen promoted to manager of 
the refinery chemicals department of in- 
dustrial chemicals division. Howard | 
Nehms to general sales manager of the 
industrial chemicals division 


CAMERON IRON WORKS, INC.: Al 
bert E. Woelfel and A. S. Daniels were 
appointed to engineering staff. W. L. Mc 
Millan was named to sales and service 
force of Gretna, Louisiana. 


OIL WELL WATER LOCATING COM- 
pany (Enniscope Manufacturers) ap- 
pointed Sievers, Inc., Long Beach, exclu- 
sive representatives for the entire line of 
Enniscope Electronic Instruments and 
Automatic Controls in the 11 Western 
States, announced R. V. Funk, president 
of Oil Well Water Locating. Distrubution 
in the Tulsa and Dallas area is by the 
Allan Edwards, Inc. and for the Houston 
and Gulf Coast area, distribution is by 
R. W. Bier. 


ETHYL CORPORATION: John H 
Schaefer, formerly vice president of man- 
ufacturing, was made staff vice president 
Glenn O. Hayes is new general manager 
of the manufacturing department. 
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There was no gentle break-in period for the new 
86,000-lb.-capacity Caterpillar No. 572 Pipelayer 
announced in April. On one of its first jobs, it was 
thrust into steep, mountainous terrain, made slick 
and dangerous by continual rain, near Elkins, W.Va. 
How’s it doing? Here’s the answer from Ralph 
Gaddy, spread superintendent of Williams-Austin 


Co., Pittsburgh. 


“It is doing a fine job in the roughest possible 
conditions. The design is right and the engineering 
is of the best.” 


mI9 


On this rough-and-rugged job, the CAT* No. 572 
Pipelayer is laying 8'4 miles of 26-inch gas line for 
Columbia Gas System. The line will parallel an 
existing line starting at the Files’ Creek Compressor 
Station. 

This pipelayer needed no babying because it is 
the product of extensive field tests. It was engi- 
neered to produce wherever big-inch takes you. 


BAPTISM OF FIRE FOR THE 
NEW NO. 572 PIPELAYER 





“it Is doing a fine job in the 
roughest possibile conditions" 


With its 19-inch ground clearance and its 86-inch 
track gauge, the No. 572 gives you stability in any 
type of terrain. And it is powered by a dependable 
Cat Diesel Engine rated at 128 HP at 1,200 RPM. 


Operators can work at top efficiency, because 
the unit was designed to make their job easier and 
safer. The No. 572 has in-seat starting. Controls 
are located for convenience and positioned for fre 
quency of tse. 

Here’s the perfect machine to team up with the 
130,000-lb.-capacity No. 583. Call your Caterpillar 
Dealer soon. He'll demonstrate it on your job . 


at your convenience. 


Caterpillar Tractor Co., Peoria, Illinois, U.S.A 


CATERPILLAR’ 


“Caterpillar and Cat are Registered Trademarks of Caterp ie) |x: 


wanteo™ 
THE HARD 


wor* 





PERSONNEL CHANGES 





GREAT LAKES CARBON CORPORA- 
tion: William V. Phillips is general man 
ager of oil and gas division, Tulsa, Okla 
homa. He succeeds Dr. E. R. Lilley, re- 
tired. John M. Rounds is division landman 
in Tulsa 


W. V. Phillips L. D. Campbell 


HALLIBURTON OIL WELL CEMENT- 
ing Company: Logan D. Campbell, for- 
merly vice chairman, is new chairman. 
He succeeds Erle P. Halliburton, who died 
October 13. Ray O. Shaffer, president of 
a subsidiary, Welex, Inc., was named a 
director. 


TEX-TUBE, INC.: George E. Cullen, 
Jr., formerly vice president and general 
manager of a Houston oilfield equipment 
company, was named vice president and 
secretary-treasurer, Houston, Texas. 


PETROLITE CORPORATION: Wendell 
G. Markham has joined Tretolite Com- 
pany of California division as a research 
chemist. 


INTERNATIONAL HARVESTER 
Company: Frank W. Jenks was elected 
president to succeed Peter V. Moulder, 
retired 


HOUDAILLE INDUSTRIES, INC. 
Gerald C. Saltarelli was elected senior 
vice president. He was vice president in 
charge of operations 


ROCKWELL MANUFACTURING 
Company: New assistants to Herman 
Gottwald, assistant vice president and 
product manager, Nordstrom Valves, are 
Thomas I. Stacy, assistant product man 
ager. transmission line valve sales; Richard 
E. Miller, assistant production manager, 
valve lubricants and accessories; Jack W 
Harris, assistant product manager, re- 
finery and chemical valve sales; John R 
Applegate, assistant product manager, 
utilities valve sales; and Clyde H. Chron- 
ister, assistant product manager, produc- 
tion valve sales. 


BAKER OIL TOOLS, INC.: D. C. Lewis 
is assistant district manager, Louisiana 
Gulf district, Lafayette; M. C. Muckleroy 
is district staff engineer, Southwest Texas 
district, Corpus Christi; F. D. Beedles is 
branch manager at Liberal, Kansas; E. L. 
Runnels, branch manager at Andrews, 
Texas; C. C. Talbot, branch manager at 
Houma, Louisiana; and T. G. McBride is 
branch manager at Pampa, Texas; D. A. 
Stuart is assistant district manager, Kan 
sas district 


BECKMAN INSTRUMENTS, INC.: 
Joseph W. Lewis, manager of Arnold O 


CORROSION RESISTANT LINE 
GLARE FREE MARKINGS 
TOUGH LEATHER CASE 


UFKIN 


ANCHOR 
Chrome Clad 


STEEL 
TAPE 


Bold black markings contrast with exclusive 


“glare -free" 


Chrome Clad surface on Lufkin 


"ANCHOR" Steel Tapes. Multiple coats of elec- 
troplate add strength and protection. Wipes clean 
and is tarnish-proof. Handsome, genuine leather 


case, 


hand stitched, with rust-resisting metal 


liner. Replaceable lines in 25 to 100 foot lenaths. 


PETER measune (with Ae | 


BUY [WEKIN TAPES * RULES + PRECISION TOOLS 


THE LUFKIN RULE COMPANY + 
New York City * Barrie, Ontario 





FOR FURTHER 


FROM YOUR SUPPLY HOUSE 
Saginaw, Mich. 


Bd 


INFORMATION ON 


ADVERTISED PRODUCTS, SEE READER SERVICE CARD 





Beckman, Inc., Pasadena, California, is 
assistant to the president at Los Angeles 
headquarters. Stanley F. Molner was 
named product line sales supervisor, Data 
Handling Equipment, Systems Division 


DRESSER INDUSTRIES, INC. John 
Lawrence has resigned as president of Joy 
Manufacturing Company to accept the 
position of vice president of Dresser In 
dustries, Inc 

William E. Dobbins will succeed the 
late General Urban Niblo as director of 
Dresser’s Washington office which handles 
foreign business. Dobbins was regional 
manager for Clark Bros., a Dresser firm 
UNITED STATES RUBBER COM- 
pany: John W. McGovern, executive vice 
president, was elected president. He suc 
ceeds H. E. Humphreys, Jr., who con 
tinues as chairman of the board and chief 
executive officer; Eugene A. Luxenberger 
and George R. Vila, vice presidents, be 
came group vice presidents; Earle S. Eb 
ers and C. William Pennington to vice 
presidents and general managers 


WAUKESHA MOTOR COMPANY: 
New executive vice president is Charles 
E. Nelson, Jr. J. Grant Swain is vice pres 
ident of sales; Newton H. Willis, vice 
president of engineering; Lewis W. Youk 
er, secretary and treasurer; Joseph J 
Kleinbrook, assistant secretary and assist 
ant treasurer 


WESTON ELECTRICAL INSTRU- 
ment Corporation: Edward P. Reid be 
came manager of Boston sales office 
YOUNGSTOWN SHEET AND TUBE 
Company: Ed O. Reese was named man 
ager, Youngstown district; John H. Stone 
is now general superintendent, flat rolled 
and tubular products 


TWIN DISC CLUTCH COMPANY: 
Hans Taeger is new European sales man 
ager at Zurich, Switzerland. 


Hans Taeger N. H. Ottinger 


McCULLOUGH TOOL COMPANY: 
Newton H. Ottinger was named sales man 
ager for Four Corners district. He was 
senior geophysicist for Sinclair Oil and 
Gas before joining McCullough 


DEVYS AND LOBO: Jacques G. Devys 
and Walter E. Lobo have formed the 
partnership of D and I 


HOUSTON OIL FIELD MATERIAI 
Company: C. J. Erwin to export man 
ager leaves the position of division man 
ager of services for Louisiana and Missis 
sippi, where he was stationed in New Or 
leans, and H. D. Robinson to assistant 
export manager leaves the position of resi 
dent manager at Tulsa, Oklahoma 


ROBERTSHAW-FULTON CONTROLS: 
Richard L. Lightstone was appointed sales 
engineer in the instrument division 


CARDWELL MANUFACTURING 
Company: D. B. Arndt, formerly sales 
representative for Mechanical & Electrical 
Equipment Company, is new sales repre 
sentative in the Four Corners area 
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Marsh-alone has this 
/ “coined” sector gear... 


That coined extrusion gives this Marsh sector gear 
a broad face . . . for smooth, non-binding meshing 
with the pinion gear . . . for longer life . . . 

more years of gauge accuracy. 





This is an exclusive feature of the Marsh 
Mastergauge. But just as exclusively Marsh is the design 
and construction you find in every detail of the Marsh 
movement . . . the machine-cut teeth in the hardened 
stainless steel sector and pinion gears, held to watch- 
maker's precision by Marsh-developed production methods 
. . the self-lubricating, frictionless effect achieved by using 
alternate stainless steel and monel—gears stainless; bushings 
““K”’ monel and so on through all staffs and bearings. 
And remember: this is just one example of the minute 
attention given to every part of every gauge—an example of 
the thoroughness that has made Marsh instruments 
“The Standard of Accuracy.” 


covering your 


specific needs. 


MARSH INSTRUMENT CO. ster Artiiote of Jos. ?. Morsh Corp Dept. M, Skokie, Ill 


Marsh Instrument & Valve Co. (Canada) Ltd., 8407 103rd St., 
Edmonton, Alberta 


Houston Branch Plant: 1121 Rothwell St., Sect. 15, 
Houston, Texas 


Pressure Gauges . Thermometers * Water Regulating Vatves . Heating Speciaities 
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BRINELL 
DURACASE TRIM... 


Stops galling and erosion 





Since the introduction of OIC’s Duracase 
Trim, many forged steel valve specs are obso- 
lete. This 13% chrome stainless steel trim with 
1000 Brinell, case-hardened wedges and discs 
assures positive protection against even the 
simultaneous attack of the three valve-destroy- 
ing agents—corrosion, erosion, galling. 

OIC offers you a choice of two modern 
body-bonnet connections—union ring or 
bolted bonnet — on its entire forged steel gate, 
globe, angle, and check valve line. 

In addition, gate valves offer a choice of 
standard-flow or high-flow body ports, both 
with 1000 Brinell wedges. 

Step up your valve requirements to the 
modern high-quality standards reflected in OIC 
valves. Include OIC on your next specification. 

For OIC forged steel valve specification 
literature, write for Forms No. 195 and 195-R. 


THE OHIO INJECTOR COMPANY e« WADSWORTH, OHIO 


A LV FE S FORGED & CAST STEEL, LUBRICATED 
PLUG, BRONZE & IRON VALVES 
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JONES & LAUGHLIN SUPPLY DIVI- 
sion: Robert F. Bunce, salesman, is now 
at Billings, Montana; Bill V. King was 
named salesman at Williston, North Da- 
kota; D. R. Duncan is new salesman at 
Farmington, New Mexico; E. J. Pierson 
was made salesman at Liberal, Kansas; 
G. N. Brotherton, resident salesman at 
Bunkie, Louisiana; S. J. Payne, salesman 
at Liberal, Kansas; W. M. Wilkinson, Jr., 
salesman at Freer, Texas; H. B. Ham, 
salesman at J&L’s Odessa, Texas, store; 
R. M. Sutter, salesman at Oklahoma City, 
Oklahoma; James M. King, salesman at 
Blanding, Utah 


BABCOCK & WILCOX COMPANY: 
John F. Beck was named metallurgist su- 
pervisor of technical service; Clark P. 
Church, metallurgist supervisor of process 
development; Dr. John F. Ewing, metal- 
lurgist supervisor of research; and Thomas 
M. Krebs was made metallurgist super- 
visor of customer service 


HAROLD BROWN COMPANY: Er- 
skine Roach was made vice president, en- 
gineering, and Ivan Baker, vice president 
in charge of manufacture 


rHE COLORADO FUEL & TRON COR- 
poration: Earnest J. Bolduc is New Eng- 
land district sales manager and Charles 
P. Harlow is sales manager of the hard- 
ware products department in Wickwire 
Spencer Steel Division 


CONSOLIDATED ELECTRODYNAM- 
ics Corporation: John P. Moffatt, Jr., was 
made director of quality control, central 
manufacturing division; R. E. Hadady is 
sales manager for DataTape products, a 
newly created post. 


T. E. Smith Morris White 


NATIONAL TANK COMPANY: 
Tracy E. Smith was appointed vice presi- 
dent and general manager in Canada; Jack 
A. Godwin is now head of inventory con 
trol. F. N. Quinalty was transferred to 
Pawhuska as branch manager. Morris 
White is with the Ardmore branch as sales 
and service engineer. Rex Meyers was 
transferred to National Sales Company, 
Los Angeles, as sales and service engineer; 
William Becker is new district manager 
of the sales company 


J. I. CASE COMPANY: Herbert H 
Bloom, former president of Massey-Har- 
ris-Ferguson, Inc., was elected president 
of Case International, S.A.; William 
Dreier and Alexander Kovacs, also former 
Massey-Harris-Ferguson executives, will 
occupy key sales positions. T. A. Haller 
is a vice president in charge of engineer- 
ing, a newly created position. He will head 
the new Case Research and Development 
Center in Racine, Wisconsin 


MARSH INSTRUMENT COMPANY: 
Don L. Warner was appointed sales repre 
sentative in Philadelphia area 


Pipelines and Refineries.... 


DEPEND ON Line Scale 
VALVES and SEATS! 


For all reciprocating pumps, regardless of size, age, or 
model . . 
every need, providing long service 

at pressures up to 1,500 P. S. I. and 


temperatures up to 300° F. 
Special sizes on request. 
lite 
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Trade Parade 


BAASH-ROSS 
TOOL COMPANY: 
H.C. Mays, area sales 
manager, Odessa, 
Texas, is now Dallas- 
Fort Worth sales 
manager. Mays be- 
gan with Baash-Ross 
Division of Joy Man- 
ufacturing Company 
in 1948 as a field 
salesman 





H. C. Mays 


MISSION MANUFACTURING COM 
pany: Miller V. Sparks was named direc 
tor of public relations. Francis Hebert was 
appointed special sales representative for 
the South Louisiana district; Jason Curtis 
is in Corpus Christi as field sales represen 
tative; E. D. Hallum was named to special 
sales representative, West Texas-New 
Mexico district. R. E. Hardy was named 
field sales representative in Odessa; Joe 
Weaver is field sales representative in the 
Andrews territory; Robert L. Rooth was 
named field sales representative for the 
Ark-La-Tex district 


BRODERICK & BASCOM ROPE COM- 
pany: Fred Zimmerman retires as vice 
president—-sales 


BETHLEHEM STEEL CORPORA- 
tion: Arthur B. Homer, president, was 
made chief executive officer in the post 
vacated by Eugene Grace, retired at 81 
Grace remains honorary chairman and 
director. Post of chairman was abolished 


GRANT OIL TOOL COMPANY: W. E 
Childers is field saies representative in 
Venezuela. He will maintain offices in 
Maracaibo and Barcelona 


mere NEW 1957 CATALOG AVAILABLE! send for YOUR Copy . . . TODAY! 


ond less 


2734 S. High Street 
Oklchoma City, 
Oklahoma 


FOR FURTHER INFORMATION ON 
OVERTISED PRODUCTS. SEE READER SERVICE CAR 





Trade Parade 


M. W. KELLOGG COMPANY: Dr 
Alex G. Oblad was elected vice presi 





dent in charge of research and develop 
e . “ 
ment activities. Prior to joining Kellogg 
Or e Irs ime he was vice president in charge of research 
eee eee 


A GUIDE TO 
HELP YOU 
SELECT 
BETTER 
hited. b 


Here’s a 


16-page 


HANDBOOK 
that gives 
facts 

and tells... 


Originators and Manufacivrers of 


THE IMPORTANT THINGS YOU 
NEED TO KNOW ABOUT UNIONS 


PRESSURE-TIGHTNESS comes when the seats are properly mated, 
“What Makes a Good Union” tells you how this is done. 


DURABILITY reduces service and operating costs . . . sayes 
money. This new handbook gives you the facts on this. 


These and other important features of good unions, such as 
safety in handling, speed in making up, and individual factory 
testing, are clearly illustrated and discussed in “What Makes 
a Good Union.” 


Clayton Mark pioneered unions — produced the first steel 
union, the first forged stainless steel union, the first handle-bar 
union, the first orifice union, and originated many features 
which today make unions so trouble-free, long-lasting, and 
economical. 


The high points of this wealth of practical experience provide 
a liberal education in unions for contractors, piping superin- 
tendents, steam-fitters, maintenance men, and purchasing 
agents, “What Makes a Good Union” is a trouble-shooter’s 
handbook and an excellent text book for training new men, 


BE SURE TO WRITE FOR YOUR FREE COPY OF “What Makes a 
Good Union” so you'll have at your fingertips the useful, 
money-saving information contained in this easy-to-under- 
stand handbook. 


CLAYTON MARK & COMPANY 
& COMPANY 1 1900 Dempster Street 


Since 1912 1 Evanston, Illinois 


| Good Union." 


STEEL UNIONS ns 


and development and on the board of 
directors, Houdry Process Corporation 


. 


& A 


Dr. A. G. Oblad G. W. Edick 
COOPER-BESSEMER CORPORATION: 


George W. Edick was named sales man 
iger, domestic division. He was formerly 
manager of New York branch office an 
earlier head of compressor engineering 


section 


NATIONAL SUPPLY COMPANY: Wil 
liam W. Word was appointed assistant 
chief engineer at the Houston plant. John 
C. Jett was named division sales repre 
sentative in Pittsburgh; Jimmie H. Goss 
was appointed division sales representa 
tive in Toledo; David E. Bayer is new 
assistant district manager at Charleston 
West Virginia 


RECTOR WELL EQUIPMENT COM- 
pany: Ray D. Goodnight was named sales 
representative at Pampa, Texas 


CATERPILLAR TRACTOR COM-.- 
pany: Charles A. Woodley was named ex 
ecutive vice president. He will continue to 
give administrative direction to the manu 
facturing division. Gordon Swardenski 
was promoted to assistant plant man 
ager, Peoria, Illinois; Charles E. Verkle: 
succeeds Swardenski as manufacturin 

manager; Robert E. Gilmore is a 
manutacturing manager; Thomas H. Spen 
cer heads new quality control department 
A. L. Jerome succeeds Spencer as Peoria 
plant metallurgist 


ssistant 


C. A. Woodley P. E. Patrick 


RUBEROID COMPANY: Phillip E. Pat 


rick, formerly sales representative, Den 


CLAYTCN MARK USE THIS COUPON TODAY ver, Colorado, was made assistant sales 
manager of the Millis, Massachusetts 


sales district 


rEXAS INSTRUMENTS, INC.: Robert 


W. Olson, who served as head of Indus 


| Please send FREE copy of “What Makes c trial Instrumentation division, was named 


vice president, research and engineering 
FE. O. Vetter is new general manager, in 





Look for these Clayton Mark brand names: | 


PETRO © HYDRO « MARK « ORIFICE 


dustrial instrumentation division at Hous 
ton; Robert G. Hoch, materials manager 





| Company. 





HANDLE-BAR Address_— 


NFORMATION 
EE READER 


and new products manager in semiconduc 
tor-components division marketing depart 
ment; Philip Gomez, requirements man 
ager in the apparatus division 
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BEAIRD-INGERSOLL-RAND Packaged Compressor Plant 


Packaged Compressor Equipped 
GAS PROCESSING 
BOOSTS FIELD 
ALLOWABLES 


low und h 
mmpression 
boosts the 


1,000 psig ir” witl t present arrangem 


As future requirements det ind, additional | 
ically installed to handle the increased load. When the 
compressors may be moved to other service with littl 

or mani iding 

! solution to your production | 


Let us assist you in planning an economical 


} } 
lem. Call or write 


PACKAGED THE J. B. BEAIRD COMPANY, INC. 


COMPRESSOR PLANTS 
Shreveport, Louisiana 


YY SHREVEPORT ol N Sales es alla , pus Christi and 
LOWEST COST PER HORSEPOWER INSTALLED ~ energie My “0 tena ~ nuregy «Ml 


. New Or ms 
Ay es, ( fornia . iracas enez r rT nger Rand, Paris 





What do YOU need in 


PRESSURE STORAGE ? 


King-sized storage such as this 214,400-gallon propan 
tank ... a battery of 75,000-gallon refinery product 
tanks . . . or a 30,000-gallon tank at a distribution 


point? 


Whatever vou need, Beaird can build it for you. Years 
oft experience mn supplving storage tanks and process 
vessels to the oil and chemical industries have given 
Beaird the special skills and engineering know-how 


required for today’s varied applications 


You benefit as well from Beaird’s Quality Control 
Modern X-ray equipment, hydrostatic testing, stress 
relieving facilities, full-time insurance inspectors and 
strict adherence to fabricating code procedures all 
play important roles in building Beaird pressure 


— 
storage. 


When your next project is in the idea stage, call in a 
Over 200,000,000 Gallons Experience Beaird sales engineer. His specialized knowledge can 
help you obtain maximum storage at lowest possible 


cost. 


THE J. B. BEAIRD COMPANY, INC. 


achine & F 


PRESSURE STORAGE VESSELS 1 Subsidiary 
Shreveport, La « Stockton, Calif. «+ Clinton, lowa 





reuasis voumon\ Af Havd/ / 


OIL INDUSTRY ENGINES... 
AMERICAN BOSCH 


MAGNETOS 


Packed with electrical energy, American Bosch Magnetos 

sit kick off FAST — supplying the instantaneous sparks that 
— start Drilling, Pumping, and Pipeline engines FASTER 
2 | —and keep them running LONGER — even under the 
§ toughest working conditions! That's why they're installed 

4 


= 5 as original equipment by so many leading engine manu- 

Better to Start With facturers for Oil Industry services. 
AMERICAN ©) Your engines can have this reliable ignition — high or low 
a . tension replacements are available for practically every 
Best in the lon Rual ‘ engine. Precision engineering and rugged construction 
a g ® assure full-time, trouble-free operation. Write directly, 
S %) =6'TODAY; find out how American Bosch Magnetos can 
. improve your engines and operations. American Bosch, 
Springfield 7, Mass. A Division of American Bosch Arma 

Corporation. 


THE PETROLEUM ENGINEER, December, 1957 __ FOR FURTHER INFORMATION ON 


ED PROD TS SEE READER SERV 





CANNON METER PENS for 
recording meters, avail- 
able if desired, provide 
clear, legible chart rec- 
ords—hold up to a year’s 
supply of ink. 


AMERICAN-WESTCOTT 
Series A-88 recording 
orifice meters for flow, 
pressure and tempera- 
ture measurement— 
working pressures to 
5000 psi—10, 20, 50, 
100 and 200-inch ranges 


AMERICAN® DRI-FLO mercuryless orifice 
meters for working pressures to 5000 
psi—20, 50, 100 and 200-inch ranges. 






































PRECISION 
MEASUREMENT 


of flow, temperature, and 
pressure on one chart 


the most effective chemical for treating 


PARAFFIN 


The money you make on reclaimed tank bottoms by using 
BRAKESOL will be substantially more than the cost of 
treating . . . including chemical and labor. Safe for use 
in production, pipeline and refinery equipment 
Contains no chlorides, sulphides or other halides. 
BRAKESOL Treating Engineers have the experience and 
know-how to do a successful job. Contact them now! 


Treating Engineers Available at These Locations 


Dollies, Tesos New Ibere, Lovisione 
DAvis 4.4684 Emerson 9 2498 

Ft. Mergon, Colorodo Odewe, Texos 
UNderhill 7.6389 Emerson 6.4511 


Ardmore, Otlo. 6489 
Cormi, tilinois 7191 
Casper, Wyo. 2-3453 


Houston, Texos 
HOmesteod $6648 
Kilgore, Texos 3210 


Lovington, N. M 


Pompo, Texos 
MOhewk & 9904 
Edmonton, Alberto 
Otlohome City, Oble 
Vi 3.6629 WH 9.556! 


65954 


TY on ae 
RT DIVISION 








Wherever precision measurement 
and economy of operation are re- 
quired; at high or low flow rates, 
at varying temperatures, whether 
in recording, indicating, inte- 
grating or telemetering models, 
American orifice meters are syn- 
Onymous with accurate, depend- 
able, trouble-free service and low 
maintenance costs, 


RELIANCE 
GAS REGULATORS 


DISPLACEMENT 
GAS METERS 











AMERICAN’ 


7 Oo we : Me 61 i}. 8 7: ©. ® ig 


eroRratre ESTABLISHE a6 
GENERAL SALES OFFICE: Philadelphia 16. Pennsylvania 
hambra tlanta * Baltimore « Birmingham « B 
Er 


ban F 


FOR FURTHER INFORMATION ON 








SUBSCRIPTION ORDER FORM 


The Petroleum Engineer, 
Box 1589, Dallas, Texas. 


(Enter) (Renew) my subscription for— 


SPECIALIZED EDITIONS 


(7) DRILLING end PRODUCING (1) O18 and GAS PIPELINING 
(C) REFINING ond PETROCHEMICAL 
| year... $3.00 [] 2 years... $5.00 [J 


3 years. . . $6.00 [ 
MANAGEMENT EDITION 
| year...$5.00 [] 2yeors... $8.00 [J 
3 years......$13.00 [9 


Name_ - 





Company__ 
Position 

Home Address_ 
Office Address 





City ee 
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PUBLISHED OCTOBER, 1957 
Forty-Eighth Year 


“OIL & PETROLEUM 


YEAR BOOK” 
1957 


Compiler: WALTER E. SKINNER 


Price 


Six Dollars 


Post Free 


766 pages 
in Demy 8vo, bound in RED cloth 


THE INTERNATIONAL STANDARD 
REFERENCE BOOK ON THE 
WORLD OIL INDUSTRY 


The book contains complete and up-to-date particulars of 1,070 
of the leading American, Canadian, British and Foreign com 
ponies interested in all branches of the industry 


PRODUCERS — REFINERS — TRANSPORTERS — DEALERS 


Particulars given of each Company include the Directors and other 
officials, date of incorporation; seat of operations; nature of busi 
ness, description of property, refining and other plant, crude oi! 
production; refinery runs; details of capital; dividends paid; and 
the financial position as disclosed by the lotest accounts. High 
est and lowest prices of the shores for the last three yeors 


WORLD PRODUCTION OF CRUDE OIL. Table showing 
annual world production of crude oil and natural gaso- 
line for the period 1947 to 1956. 


MANAGERS, ENGINEERS, AGENTS, etc. 720 names and 
addresses and the names of the companies in the book 
with which they are connected. 


BUYERS’ GUIDE —A List of Manufacturrs of Oilfield 
and Refinery Equipment and Accessories comprising 
1,0000 listings. 


COLORED MAPS of Middle East Olilfields, Canada's 
Oil and Gas Fields and Trans-Canada Natural Gas 
Transmission System. 


Three hundred International companies, connected with 
all branches of the industry, advertise in the 1957 issue. 


To secure a copy send six dollars to the Publisher 


WALTER E. SKINNER 
20, COPTHALL AVENUE, LONDON, E.C.2 
ENGLAND 





Ribalb> 
Jam-proof 65R 


Straight Threads Every Time 


| uf 


---Revolutionary New TC 
(Trve-Centering) Workholder 
centers all pipe, even over 
or under size 


No more crooked threads! 65R pre-sets to 
size by turn of TC Workholder gauge ring 
—tightens by palm-of-hand push on forged cam 
lever. All 3 jaws close together on pipe by one 
mechanical action. Always straight threads, 
jamproof, 1" to 2” with 1 set of dies, fast size 
change—only 65R offers you so much for 
your money. Buy it at your Supply House. 


P. S. the new TC workholder fits your present 65R! 
The Ridge Tool Company * Elyria, Ohio, U.S.A. 


ee zs MOLE 
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With Valves... there’s nothing like the silent treatment! 





CHAPMAN Tilting Disc Check Vaives 


Add it all up. With Chapman Tilting 
Disc Check Valves you get no flutter, 
no vibration, no slamming or jarring or 
scraping of disc and seat. You get fast, 
sure and quiet operation at all times. 

This is the silent treatment for valves 
and what it means to you is a matter of 
dollars and cents. You have less head- 
aches, less trouble, less maintenance for 
valves and system even under severe op- 
erating conditions. 


This silent treatment is an exclusive 
Tilting Disc Check 


. . has been for 


with Chapman 
Valves in iron and steel . 
years. These quick and quiet valves 
handle fluids or gases under a wide range 
of pressures. 

You can order them for replacement 
or new systems. Why not, right now, 
check our Catalog 30-A? If you don’t 
have a copy readily on hand, write for 
it today. 





Here's the Inside Story 


When the flow is on, “airfoil disc,’ 
supported on pivot, floats on whatever 
flow there is. When the flow stops, disc 
drops quickly, quietly and firmly on 
special bevel seat. You'll note that 
there is sufficient space around disc to 
cut down flow resistance. 


THE CHAPMAN VALVE MANUFACTURING CO. 


INDIAN ORCHARD, MASSACHUSETTS 


FOR FURTHER 


INFORMATION ON 


ADVERTISED PRODUCTS. SEE READER SERVICE CAR 
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Financing from the e~ # RST in Dallas 


’ 
goes where you go! 








Specialized experience, organization, and resource 
to help you with practically any kind of 


need for “working money”. 


FIRST NATIONAL BANK in Dallas 


Member Federal Deposit Insurance Corporation 
ofr, 
2 +t 


, fe 2 put FIRST financing 


an ‘ . . 
** in your own oil future 
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ORDER NOW! 
The Revised 


EQUIVALENT VALVE 
MANUAL 


for 1958 


The latest edition of the Equivalent Valve Man- 
val, for Design Engineers, Purchasing Agents, 
and Valve Salesmen contains in one loose leaf 
book a complete list of available industrial 
valves of leading manufacturers. Many valves 
listed were not shown in the previous editions. 
To keep pace with the latest changes revised 
pages are issued each year. 


$19.75 $10.00 


MANUAL ANNUAL REVISION 


Hooper Printing & Lithograph Co. 


246 FIRST STREET * SAN FRANCISCO 5, CALIFORNIA 














* DETROITS fae of fogni 


Hotel 


WOLVERINES 


Overlooking Grand Circus Park in the 
heart of the downtown theater and 
shopping district. 


500 modern, comfortable rooms—all 
with tub and shower, radio. T-V avail- 
able. Home of the air-conditioned 
“Tropics”, Michigan's most unusual 
night spot — unique “Rainfall Bar” 
Excellent Coffee Shop. Moderate 
Rates. Adequate Parking. 


CHILDREN 
under fourteen FREE 





In the heart of downtown 
ELIZABETH .. . 
Block East of Woodward 


DETROIT 


Michigan 
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ADVERTISED PRODUCTS. SEE READER SERVICE CARI 











Hotel PITTSBURGHER 


PITTSBURGH, PA. 


the Heart of the Golden Triangle 


400 outside rooms with — — 
screen television win every TOO 
Air conditioning. Finest 

dining room. 
DIAMOND STREET BELOW GRANT 
ATlantic 1-6970 


Handiest Locations 
Ta PITTSBURGH 


Hotel Pittsburgher MOTEL 


ttsburgh Air- 
ay west. 
with large- 


Right in 


Restaurant ac! 
to and from airport. 


AMherst 4-5152 








eletype ; 
Service. For immediote - < 
pene mA ot no chorge - - _ telephone any 

Hotel—or teletype PG-29. 


VN ONVENIENT 


Diners’ 


Ideally located in St. Louis, two short 
blocks from the Union Station and in 
the center of the Wholesale District 
. + « Preferred, always by experienced 
travelers because of its outstanding 
edvantages— Every room with 
combination tub and shower ... and 
_ circulating ice water. 


Delicious food . . . cheerful service, 
AIR-CONDITIONED ROOMS 


LARIDGE 


LOCUST ST. AT EIGHTEENTH 


Parking 
ST. LOUIS 
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NEW LOW-COST COMPUTER WITH ADVANCED COMPUTING TECHNIQUES , oe 


> 





om -\'h » JOINT 


P¥-7 0-4: 


The only desk-side electronic computer with direct programming 


and automatic positioning of decimal point 


Two exclusive features of the new IBM 610 Auto-Point 
Computer help make your engineering time more completely 
creative. First, direct programming: computation takes place 
as the program is being written, eliminating the need for 
separate program test runs. Second, automatic positioning of 
decimal point: the engineer is relieved of the burden of 
planning movement of the decimal point, greatly reducing 
problem-solution time. 


The new Auto-Point Computer also gives you, among other 
aca valuable features, single-instruction square root, simultane- 
A few applications ous division and multiplication, and highly flexible tape 
of the 610 units. The IBM 610 was designed with reliability as a prime 
Auto-Point Computer consideration; built-in self-checking provides assurance of 
Analysis of accuracy. In addition, this low-cost electronic desk-side com- 

Mass Spectrometric Data puter does not require air conditioning. 


° 
Formulae Evaluations Discover today how the mobile IBM 610 can solve a wide 
range of scientific and engineering problems for your busi- 


Calculation " : 
ness. For details, simply call the local IBM representative 


of Aeroelasticity 





Data Reduction 


TIME 
EQUIPMENT 


TIME EQUIPMENT - DATA PROCESSING - ELECTRIC TYPEWRITERS - MILITARY PRODUCTS 
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Now...at “%o the cost...a better 


ANTI-STALLING ADDITIVE 


GULF AGENT 176 


.. + proved by over 25 billion miles of stall-free driving! 


GULF AGENT 178 provides economic, effective anti-stalling performance in 
motor gasolines. At the same time, it affords corrosion protection at no extra cost. 


Look at what GULF AGENT 178 offers you: 


PROVED PERFORMANCE—GULF 
AGENT 178—long recognized as an out- 
standing corrosion inhibitor for all types of 
petroleum products—is now used by major 
refiners in modern volatile motor gasolines to 
eliminate stalling caused by carburetor icing 

. . and its effectiveness for this use has been 
proved in service by over 25 billion miles of 
stall-free driving. 


LOW COST—Small concentrations—15 to 25 
pounds per thousand barrels—give anti-stalling 
protection at as low as 1/10 the cost of com- 
monly used de-icing additives. 


EASE OF USE—GULF AGENT 178 is 
readily soluble in all petroleum products— 
can be easily blended at temperatures ranging 
from minus 30 to plus 140° F. Also, it is 
insoluble in water and can be handled in con- 
ventional gasoline transfer systems with no 
danger of loss from water leaching. 
MINIMUM STORAGE—The small concen- 
trations required eliminate need for expensive 
additive storage. 

EXTRA BENEFITS—Rust protection it pro- 
vides lengthens life of distribution and storage 
facilities from refinery to customer. 


Let us demonstrate GULF AGENT 178 in your gasoline! 


Petrochemicals Department 


GULF OIL CORPORATION 


Gulf Building 


Pittsburgh 30, Pennsylvania 


QUALITY CHEMICALS {70m PETROLEUM " 


FOR FURTHER INFORMATION ON 


ADVERTISED PRODUCTS. SEE READER SERVICE CARL 
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BUSINESS END OF 
MILE-LONG PIPELIN 


these General American-built 


oil storage tanks! 


at ee. 


oo ie k ye ag? > res, — wa. 
tk ts . - Sas AEE 7 
a . . see 


ibe _— 


SRN 


Moored more than a mile offshore in 70 feet of water, even the world’s 
largest tankers (or any tanker presently contemplated) can deliver cargoes 
direct to these twin 268,000-barrel storage tanks . . . eliminate double 
handling and costly barging charges. 

Each 200 feet in diameter, 48 feet in height, the tanks were custom- 
engineered, erected on the site by General American's Plate and Welding 
Division for Northville Dock’s new Long Island Terminal. New York 
State’s largest tanks . .. they provide storage for 22,500,000 gallons of oil. 

If you need expanded storage right now, or as insurance against future 
demands, look into the facilities offered by General American. Whatever 
your storage problem—liquid or gaseous—you'll find . . . it pays to plan 
with General American. 


FOR F 
PROC 
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GENERAL AMERICAN 
TRANSPORTATION 
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135 South La Salle Street = 
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Worlds leading V-Belt 
for drilling rigs 


If you want to reduce V-belt replacements 
and lower belt costs for mud pump drives, the 
belt to use is Gates Rib-Top Vulco Rope. 


Both Standard and Super Rib-Top V-Belts 
are available from your oil field supply house. 
You pay no more for Rib-Tops than for ordi- 
nary belts of comparable ratings. Specify Gates 
Rib-Tops next time you order. The Gates 
Rubber Co., Denver, Colorado—World’s Largest 
Maker of V-Belts. 


Use Super Rib-Top 
for Toughest Drives 


40% greater horsepower capacity. Easily 
handles drive overloads. Fewer belts and nar- 
rower sheaves solve space and weight problems. 


The Mark of Specialized Research 





4 Engineering Developments enable 
Gates Rib-Top to deliver outstanding performance. 
These developments are the result of specialized re- 
search by the world's largest belt testing laboratories. 


3 1. Tougher, More Resilient Tensile Cords 
enable Rib-Top V-Belts to absorb severe 
pulsations of the mud pump—easily handle 
peak loads. 


. Concave Sidewalls (us. pat. No. 1813698) 
as a Gates belt bends around a sheave the 
concave sides fill out . . . become straight . . . 
fit sheave grooves evenly (Fig. A). This uni- 








form groove contact provides sure pulling 
power, less wear, longer V-belt life. 
Straight-sided belts bulge at the sides when 
bent. Uneven contact (Fig. B) causes uneven 
wear, shortens belt life. 


. Stabilizing Ribbed Top (us. pat. No. 2548135) 
exclusive with Gates. Dampens vibration. . . 
rotects top of belt against damage . . . keeps 
lt running smoothly over idler equipped 
mud pump drives, with no side slip. 


4, Flex-Weave Cover (us. pat. NO. 2519590) 
{ provides greater flexibility with far less stress 
\ on fabric. Wears longer . . . increases belt life 
MAAUYAM «©. . . lowers belt costs. er 


Gates Rib-Top Vulco Rope 


DEVELOPED ESPECIALLY FOR MUD PUMP DRIVES 


E-48 FOR FURTHER INFORMATION ON 
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recondition and repair 


MUELLER: stee! valves 


...under pressures up to 1200 p.s.1. 


Meter high pressure NO-BLO" Steel Valves and Curb 

Valve Tees may be quickly and completely reconditioned 
and repaired under pressure. With the use of proper 
equipment, you can easily remove and replace 
“O” ring seals used to seal stem and cap; remove 

and reface or replace the stem; and even reface the valve 

body seat. Valves may be used year after year 

by reconditioning and servicing on the line. 


replace ‘‘0"’ ring seals 


refinish body seat 


~~. 


/ 
: 


[ 
i 


} a ai 


H-17900 NO-BLO STEEL VALVE 


Welding or threaded inlet and outlet or any combi- 


H-17800 NO-BLO CURB VALVE TEE 

OR ANGLE VALVE 

Welding or threaded inlet—sizes 
i‘ through 2”. Welding, thread- 


> 


nation—sizes ‘;" through 2 


ed, extended, Dresser or insulat- C2 2.24.99 2 9:9 2.8 2 eae 2 2. ea Se ee 


ing outlet—sizes *4” through 2! 


H-17801 NO-BLO EXTENDED CURB VALVE TEE 


Extended welding inlet for use with 
reinforcing saddle—size 2” onl, 
Cone-shaped 1° welding outlet for use 
with 1°, 14", 1 and 2” pipe 


| NO-BLO | 


MUELLER CoO. 


Write for complete information on these valves F DECATUR, ILL. 
and other No-Blo fittings and equipment 


Factories at Decatur, Chattanooga Los Angeles 
in Canada Muelior Limited Sarnia Ontaric 


eo 
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AAutomatic TANK 


ENGINEERED LEASE CONTROL SYSTEMS DESIGNED 
TO MEET INDIVIDUAL LEASE REQUIREMENTS 


The CSC Model DL-G Electric Automatic Tank Switcher, shown at right, is 
available for switching from two to twenty tanks, enables the lease operator to 


have completely automatic tank battery operation. 


One inlet valve opens at a time, filling tanks in sequence. When a tank is full, 
The CSC Pipeline Valveswitch its inlet valve closes and the fill valve of the next available tank in sequence is 
was designed for use in auto- opened. Tanks already full or being run to pipeline are automatically skipped 
. ¥ = y. . P . . 
matic tank batteries. A Valve- A lock-out switch on each custody valve eliminates the possibility of filling 
switch mounted on each tank 
pipeline valve acts as an elec- ; : ; 
trical interlock with the electro- out of the sequence circuit by means of manual switch. Cleaning or repair of a 
pneumatic or electric inlet tank can thus be accomplished without interfering with the automatic operation 
valve. In this capacity the 
Valveswitch will prevent the 
inlet valve from opening when the controller will open a power circuit or close an alarm circuit 
the pipeline valve is open. 


into a tank while it is being run to the pipeline. Tanks can be selectively locked 


of the tank battery. If all ranks become full or otherwise unavailable for filling, 


Graphic symbols are etched in aluminum and are colored. Indicating lights are 
also color coded. The controller operates with 115 voles, 60 cycle power. 


Type 3100 Pneumatic Tank Switcher. Where electric power is not available, 
tanks may be switched automatically by means of the Pneumatic Tank 
Switcher pictured to the left. The operating sequency is substantially the 
same as that for the electric tank switcher. One inlet valve opens at a time, 
filling the tanks in sequence. When a tank is full, its inlet valve closes and 
the fill valve of the next available tank in sequence is opened. Tanks can 
be selectively locked out of the sequency by means of a manual valve on the 
panel. Should all tanks become full or otherwise unavailable for filling, 
the controller will exhaust pressure from the diaphragm of the safety 
shut-down valve in the main flow line. 





Manual control of the pneumatically actuated fill valves is possible by 
operating selector valves on the control panel. The graphic control panel is 
provided with indicators showing fill valves “open” or “closed” and tanks 
“full” or “empty”. 

Sequential switching is accomplished by means of a vacuum-motor driven 
cam, operating tank selector pilot valves. All pilots and relays are standard 
Fisher items. 


Plisitle 


It 


Fisher Type 1563 Tank Switching Valve shown above is 
designed for use on automatic tank battery control appli- 
cations where tight shut-off, large capacity and com- 


pactness are required. 
Internal layout of Type DLG Tank Switcher. All relays and 


The valve can be supplied with a solenoid valve mounted stepping switch are hermetically sealed, and plug-in, greatly re- 
on spring case for translating electrical signal to pneu- ducing chances of component failure due to dirty or corrosive 
matic output. atmosphere, and at the same time making maintenance simple. 
Seat and inner valve construction are designed to operate 

at pressure drops well in excess of the 125 Ib. pressure 

rating. A composition “O” ring valve seat is utilized to 

give absolute tight shut-off. 
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SWITCHING 








Type RB2-EP Explosion-proof 
Two Tank Switcher. Where 
only two tanks are to be 
switched, the CSC RB Tank 
Switcher affords a simple and 

] 





economical means of contr 
Available in dust-tight, weather 
re proot hous 


rovidces 


rcuit to 
lease shut 
ther tank is 


Relays are 


OTHER EQUIPMENT AVAILABLE 


@ Automatic Custody Transfer Controls Ce —= _—3 
~ - wi anaes —_ 


@ Automatic Well Test Controllers i 


@® Data Print-out Devices 


; The Fisher Type 2800-252V is an on-off type of float switch 

@ Telemetering for Lease Control operating on the displacement force principle whereby a chang- 
ing level produces a force change due to the buoyancy of the 

float. The float is attached to a flexure tube assembly which is 


For details, write Control! Specialty Corp., secured to the housing assembly by the flexure tube retainer 
Box 4524, Houston 13, Texas Flexure tube retainer provides the fulcrum over which the 


movement of the float is transmitted to the Microswitch 


Type 2800 pilot incorporates Microswitch action in an ex- 
plosion-proot housing. Also available with Type 2805 pneu- 
matic snap-acting pilot-interchangeable on same housing 


FOR CONTROL SYSTEM DESIGN: 
CONTROL SPECIALTY CORPORATION 


(A Subsidiary of FISHER GOVERNOR COMPANY) 
Box 4524, Houston 13, Texas 


FOR VALVES AND LIQUID LEVEL CONTROLS: 


FISHER GOVERNOR COMPANY 
Marshalltown, lowa / Woodstock, Ontario 
SINCE 1880 
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Tubing stretch mill, Youngstown, Ohio. Electronically controlled mill to be completed during 
second quarter of 1958 . . . will provide increased production for Tubing comparable to our 
increased capacity for Casing. Both Upset Finishing Mill and this facility will greatly 
augment our existing No. 1 and No. 2 Seamless Mills in Youngstown. Photo shows mill 


building under construction. 


NEW MILLS FOR BIGGER MARKETS 


Two years ago, ground was broken for our three 
new seamless Pipe facilities. The express purpose 
of this massive expansion program was to make 
YOUNGSTOWN’'S production capacity and seam- 
less pipe product mix conform to the future needs 
of the Oil and Gas Industries. These seamless pipe 
facilities are now integrated with your demands. 
This means you can look to YOUNGSTOWN for 
a full line of Oil Country Tubular Goods without 
limitations as to size, grade or finish in Drill Pipe, 
Casing, Tubing and Line Pipe! 


DALIFD 


Pp) 
fyi 


YOUNGSTOWN 
SHEET AND TUBE COMPANY 


Manufacturers of Carbon, Alloy and Yoloy Stee/s 
Youngstown, Ohio 


mwwldl NIRA SS : 


No. 3 seamless mill, indiana Harbor, Indiana. 
Fully automated, ultra modern mill . . . began 
operating September 30. Contains world’s 
largest Rotary Billet Heating Furnace 
adds to our over-all capacity in both alloy and 
carbon casing. Offers API casing in sizes 4'*"’, 
5,56" and 7”, in grades H-40, J-55, N-80, in 
ranges 2 and 3. »lus line pipe in sizes 4! 
5%’ and 65%" O. ‘Db. in grades A, B, X 42, 
A106, A53 in single and double random 
lengths. Photo shows Rotary Furnace in 
foreground. 


Upset finishing mill, Youngstown, Ohio. Also a fully automated mill began operations Septem- 
ber 15. Contains a pair of automatic upsetters with attendant furnaces plus a full-length 
normalizing furnace for highest quality control of all products. This mill adds to our capac- 
ity for Drill Pipe in grades D, E, x-95 and in Upset Casing (Speedtite). Photo shows 
upsetter and control panel in foreground, normalizing furnace in left rear. 


ne Aasiiin ; : 
’ as Fo he 




















Tool pushers agree: you get fast delivery when you 
order Worthington QD (Quick Detachable) sheaves — 


the original two-piece design. 


COOPER-BESSEMER 


NEW TRIPLE 
IGNITOR 


SPARK 
PLUGS 


to get peok performance 
longer, Cooper-Bessemer is now fac- 
tory-installing STITT New Triple ignitor 
Spark Plugs. STITTS last up to 10 times 
longer, cut downtime, increase magneto 
life. Also factory equipment in other 
leading oil field engines 


peer se 
= ~ ~ 
Write today for FREE * 
Pocket Catalog giving rec- 4 
ommended plugs for all your 4 
engines—help you get better ¢ 
plug performance. -* 
-* 





- 


maya STITT IGNITION CO. 


COLUMBUS 1, OHIO 
STITT MAKES HEAVY-DUTY 








WORTHINGTON CORPORATION, Ol! City, Pennsylvania INDUSTRIAL-TYPE PLUGS! 


“CLASSIFIED - 


thoro’s 2 botfor way 








EXCELLENT OPPORTUNITY 


As a part of our expansion program, we are looking for 
a pipeline engineer to add to our editorial staff. 

Preferably, he should be a mechanical or electrical 
engineer. 

Must have two or three years experience in pipeline 
work. 

Should be 30 years of age or less. 

Good starting salary. Excellent opportunity for 
advancement. 


If interested, write for further details to 
Frank Love 
THE PIPELINE ENGINEER 
P. O. Box 1589, Dallas, Texas 


to got it done / 





Centriline Process applies 
smooth, continuous leak- 











WANTED — ENGINEERS 
We are interested in employing Mechanical or Petro- 
leum Engineers, preferably with a practical oil field 
background, including rotary or workover rig experi- 
ence. Men in their twenties preferred; must be under 
age of 35. 


BAKER OIL TOOLS, INC. 


P. O. Box 3048 Houston 1, Texas 


Centrifugally applied and proof lining to inside of 16” 
mechanically trowelled ' ” “ ” 

to 144” pipe lines “in place: 
Applicable to fresh or salt 
water, oil, gas or industrial 
waste lines. Eliminates 
interior corrosion and leakage 
Restores full flow coefficients 


Write for full information 
TODAY! 














Compact, mobile machine 
moves through the line 


Specializing in Pipe Protection Problems 
* Tate and Centrifine “In Place” 
interior Cement Mortar Lining « “in 
Plant” and “Ralihead™ Centrifugal 
Spinning of Cement Mortar or Coal Tar 
Linings — Somastic® Exterior Coating 
* Pipe Wrapping + Reclamation 
Removal of Old Wrapping, Straightening. 2414 East 223 St. (P.O. Box 457) 
Blasting, Beveling, Testing Wilmington, Californie 
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Centralized treating battery of National Emulsion Treaters, a Vertical Water Conditioner and a Vertical Accumulator 
and Back Wash Tank in South Louisiana for a Major Oil Company. 


The National Emulsion Treaters send oil of pipeline 
specifications to the stock tanks. Water treated out 
of the oil passes to Vertical Water Conditioning Tank 
In this vessel any free oil is skimmed off and the 
water then passes through an excelsior section where 
the smaller particles of oil still entrained in the water 
stream are coalesced. This oil then rises and is drawn 
off to stock. The oil-free water flows to the bottom 
compartment where it is filtered through a fine graded 
material supported on a porous block underdrain. 


After filtering, the conditioned water accumulates in 
the accumulator for subsequent injection in the dis- 
posal well and for backwashing the filter. 


These systems are available in a wide range of capaci- 
ties and sizes from over 50 Warehouses in the United 
States, Canada and Venezuela. 


- ee ee 
— 


gee. 


— Water Conditioner and a Horizontal Accum- National Tank Company has successfully solved water 
vilator and Back Wash Tank in North Louisiana. treating and disposal problems for over 15 years. 


Write for Tank Topics 
“Water Treating, Flood and Disposal” 


NATIONAL NK COMPANY 


TULSA, OKLAHOMA 





’ UNIVERSALLY ACCEPTED 


THE UNIVERSAL TUBING HEAD 
ANOTHER O-C-T ACHIEVEMENT 


This new and highly versatile tubing head permits an 
operator, regardless of well conditions, to complete 
wells singly or dually at will with complete control 
at all times 


Whether you are drilling a well with a multiple com 
pletion in mind or not, the O-C-T Universal Tubing 
Head permits any last minute change in completion 
procedures without the necessity of changing tubing 
heads or using special attachments 


Check these outstanding features 
e Any API Head can be readily converted to 
a Universal by installing the UA attachment 

TYPE “UA” directly on top of the existing tubing head 
ATTACHMENT Retractable aligning screws are used to align 
the dual hanger with respect to the head itself 
These screws are placed in a retracted posi- 
tion when single string hangers are used 
All hangers are run through, landed and 
locked in place prior to the removal of the 
DUAL STRING HANGERS blowout preventers 
Once the head is installed, all seals can be 
field tested through test ports located in 
the flanges 
The Universal Head is available in 600 
through 2900 series and flange sizes from 
6” to 10” for casing sizes 542” through 7” 





NO OTHER TUBING HEAD IS SO 
RUGGED, NOR SO VERSATILE 





TYPE U-70 TYPE U-80 





SINGLE STRING HANGERS 


Oil CENTER TOOL CO. 


Export Representatives: South America East West 
r , 

Oiltools, C. A., Del Lago Hotel, Maracaibo, Venezuela 

PWelela 3%} Export Inquiries for All Other Countries % 


Pp © Box 3091 nm ston ifs. $s 








LEE C. 












SUPER-KAY 


DERRICKS.... 100 MPH 
ACTUAL WIND LOAD CAPACITY 
WITH PIPE RACKED IN DERRICK. 
SINGLE AND MULTIPLE 

WELL ARRANGEMENTS. 


Substructures, engine founda 
tions, pipe racks, and 
platforms for wel! logging 
equipment designed for most 
efficient application in Off- 
shore Drilling Operations 


LEE C. MOORE CORPORATION — 
TULSA DALLAS HOUSTON 


CENTRALIA ODESSA NEW 
ORLEANS CASPER GREAT 
BEND PITTSBURGH 

EXPORT OFFICE - 1010), wee | 


INTERNATIONAL BLOG., 630 5TH 
AVENUE, NEW YORK 20, NY 
FOREIGN LICENSED MANUFACTUR 
ER — OL WELL ENGINEERING 
co LTO CHEADLE HEATH 
STOCKPORT, ENGLAND 


Of Things To Come... In Oil 


NO IMMEDIATE TIDELANDS OWNERSHIP DECISION may be ex- 
pected. Department of Justice has asked Supreme Court for 30- 
day time extension in which to file a revised complaint in the 
Louisiana-Federal government tidelands dispute. DJ claims time 
needed to confer with Texas, which has been brought into the 
suit with three other Gulf states. The owner, when decided, will 
get more than $85,000,000 lease and royalty money now being 
held in escrow. 


NO SHORTAGE OF OIL COUNTRY TUBULAR GOODS is foreseen. 
Market has relaxed and purchasers for major oil companies expect 
adequate supply for all 1958 drilling needs — even in P-110, N-80, 
and other high-strength grades. Tight conditions are also expected 
to be eased slightly in the line pipe market, where orders have been 
backlogged for years. 


DEEP, DEEP DRILLING will chalk up its biggest year as 1957 closes. In- 
shore deep drilling focused in West Texas and in Oklahoma 
helped to make this year “the most.” South Louisiana operators 
will quietly surpass their 1956 record marks in 3 to 4 mile deep 
tests. Early indications based on wells being planned, staked or 
spudded in these areas suggest depth records will again be broken 
in 1958. 


LOOK FOR MORE PROJECTS TO INCREASE OIL RECOVERY in 
the Four Corners as a result of promising Bisti field miscible phase 
pilot program. Forty-acre spacing in this and other fields in the 
area with solution gas drives have characteristically low oil recov- 
ery, say many operators, with payout hinging success of such 
projects. 

VOLUNTARY OIL IMPORT PROGRAM WILL WORK. Although sched- 
uled imports until February will exceed recommended amount 


23,000 bbl daily, the program will be kept on the same voluntary 
basis, says the administrator, Captain M. V. Carson. 
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AXELSON PUTS MORE LIFE 





Precise control of heat treatment 


Long life is built into every AXELSON sucker rod by 
precise control of time and temperature in heat treat- 
ing. This careful handling of selected steel results in 
uniform grain structure from end to end, and the best 
combination of strength, ductility and shock resist- 
ance — all adding up to maximum sucker rod life. 

A normalizing operation at 1550°F. to 1650°F. re- 
fines the grain and removes all strain imposed during 
rolling, straightening and forging. All alloy grades 
are tempered by a second heat treatment at 1050°F. 
to 1225°F. The exact combination of time and tem. 





perature is determined by tests made on every ship 
ment of steel received by AXELSON. 

Three rods are selected at random from each heat 
and tested for strength, hardness, and composition 
nine tests in all. 

For complete sucker rod comparison data, write for 


chart PP12-PS9A. 


THERE IS NO ECONOMICAL SUBSTITUTE F 


EW tdet'L BF AXELSON MANUFACTURING COMPANY 


.@4 Division of U.S. Industries, Inc. 
@ 6160 So. Boyle Avenue, Los Angeles 58, Calif. 



























































In 59 years of manufacturing equipment for the 
petroleum industry, AXELSON has pioneered many 
methods for putting more life in sucker rods 


METALLURGICAL CONTROL OF RAW MATERIALS the first 
step in quality control 


ABSOLUTE STRAIGHTNESS checking and rechecking 
after passing through a Medart bar straightener 


FORGING ...to exact alignment with precision forging dies 


100°, INSPECTION OF PINS AND COUPLINGS guarantees 
perfect threads 

CLEANLINESS complete removal of furnace scale by 
shot blasting 


PAINTING, STORING AND SHIPPING the important final 
steps in manufacture 


Nerve center of the heat treatment process 
is the master control panel. Two recording 
charts plot the heat pattern inside the 
mammoth furnace from 9 indicating 
thermocouples. Twelve electronic controllers 
operate the valves of the 64 burners 

to provide complete control of heat in 

every part of the furnace. 


Rods being normalized at 1600°F. 
inside Axelson’s heat-treating furnace. 
Sizty-four separate “tempered flame” 
burners, using 1,000 b.t.u. natural gas, 
provide uniform heat. Rods pass 

from the furnace to a “controlled cooling” 
area. Timing of the entire process, 
including cooling, is varied in accordance 
with pilot tests made on every heat of 
steel, Conveyor constantly rolls rods during 
travel to make sure they are perfectly 
straight and uniformly heated 














BIW non-lubricated 
gate valves 


These are the valves that always open and close easily, and 
without the expense of periodic maintenance. These are the 
valves that are always ready to open or to close easily. The graph 
shows the low torque required for operation under pressure 


The BIW non-lubricated gate valve frees you from the 
problems of maintenance. Once in, you can forget them. You 
can be sure that the tight metal-to-metal seat will hold. You 
can depend on the simplified design to give you years of trouble 
free service. More than 35,000 BIW valves in the field are doing 
their best right now. Get the best in maintenance-free, trouble 
free valves for your wells. 


ALCO specialists are available to show you the BIW 
Valve and the entire BIW Christmas tree. Or write ALCO 
Products, Inc., Petroleum Industry Equipment Division, Dept 
BV-3, Bank of the Southwest Building, Houston, Texas 


Locomotives « Diesel Engines - Nuclear Reactors - Heat Exchangers - 


Springs 
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ALCO PRODUCTS, 


NEW YORK 


Sales Offices in Principal Citie 
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Welex, Inc. offers the most complete 
wire line service available to the oil 
industry today. Complete perforating 
services include those which have 
revolutionized the perforating indus- 
try with positive penetration every 
time. Radioactivity and electric resis- 
tivity logs are unexcelled in the field 
Other associated useful wire line serv- 
ices which round out the completeness 
of services by Welex include side wall 
coring, squeeze cementing, bridge 
plugs and production packers and 
complete auxiliary logging services. 
For complete wire line service, when- 
ever and wherever it is needed, call 
your nearest Welex representative 


WELEX, INC. 


General Offices: 1400 East Berry, Fort Worth, Texas 
Division offices in Dallas, Denver, Houston, Los Angeles 
Midland, New Orleans, Tulsa and Wichito 
District offices in every major oil center. Subsidiaries 
in Canada, Peru and Venezvelo 


vt - 
ee ay he 


f . . ‘ 
ft * 
wea ¥ 4 

re r barpber ae 1 : 


THE PETROLEUM ENGINEER, December, 1957 FOR FURTHER INFORMATION ON 


ADVERTISED PRODUCTS. SEE READER SERVICE CAR 





Complete gas compressor units 
“pnpackaged’”’ at our Dallas plant! 


GARDNER-DENVER 


See your Gardner-Denver compressor spe 


* Ready to truck in and hook up. ' ee 
* : , a cialist in Houston, Corpus Christi, Wichita 
Engineered to meet your field conditions. Falls, New Orleans, Shreveport, Oklahoma 


* Backed by 60 years of engineering fore- 
sight in compressor design. 


| se a 


\ } 

‘Reo 185% 
KELLER 
Toots 


City, Midland, Dallas, Denver, Edmonton, 
Tulsa, Pittsburgh or Los Angeles. 


ENGINEERING FORESIGHT—PROVED ON THE JOB 
IN GENERAL INDUSTRY, CONSTRUCTION, PETROLEUM AND MINING 


GARDNER - DENVER 


Gardner-Denver Company, Quincy, Illinois — In Canada: Gadrner-Denver Company (Canada), 

Ltd., 14 Curity Ave., Toronto 16, Ontario. Gardner-Denver Export Division, 233 Broadway, New 

York, N. Y. Oil Field Offices: Dallas, Houston, Tulsa, St. Louis, Los Angeles, New York, Pittsburgh 
Denver, New Orleans, San Francisco, Kansas City, Winnipeg, Edmonton 
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EASTMAN 


; 


bow TYPE “R’ SINGLE SHOT SURVEY INSTRUMENT 


10° Single Shot 90° Single Shot Disc 


YOU GET A PICTURE EVERY TIME 

... regardless of heat, moisture, 

or other factors. THE TYPE “R” 

SINGLE SHOT INSTRUMENT is 

one of the newest contributions to 

Eastman’s many achievements. Among 

many of its unique features are: 

(1) All important parts made of E N 
stainless steel which prevents rust and 

corrosion, and makes it easier to keep 

the instrument clean. (2) YOU GET 

A PICTURE EVERY TIME regard-  tastman oO%; WELL SURVEY COMPANY 
less of heat, moisture, or other factors, ‘ONGBEACH ¢ DENVER « HOUSTON « CALGARY 
(3) It can be operated in open hole, EASTMAN INTERNATIONAL DIVISION 
— through the drill pipe and posi- , ©. BOX a0  aeun 1. cneenee U.S.A. 
tioned in a non-magnetic drill collar 

or projected outward through an 

Eastco Survey bit. It is the most 

advanced design in the field today. 








DIRECTIONAL DRILLING ... SIDETRACKING... 
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.. Without 
servicing 





OIL | ‘FIELD ~~ 
POWER UNITS 


Features and accessories built into 
these special gas units enable them to 
operate without maintenance except 
WAKU Special Long Life Unit — six cyl., at greatly extended intervals. Make XAHU Utility Long Life Unit—four cyl., 
6%-in. bore x 62-in. stroke, 1197 cu. in., bi : . 3%-in. bore x 4-in. stroke, 186 cu. in., 
ig savings in pumping; compresso 
125 continuous (65%) hp at 1200 rpm. oe eee oe 21 continuous (65%) hp at 1500 rpm 
service; and feeder operations i 








Sizes range from 133 to 1197 cu. in. —14 hp at 1500 to 124 hp at 1200 rpm 
continuous duty ratings (65 of max. hp). For details get Bulletin 1702. 


WAUKESHA MOTOR COMPANY, WAUKESHA, WISCONSIN ° New York * Tulsa * Los Angeles 
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With Mascobarw on your well . 


———— eee 





. 


you get 
dependable 
service from 
more than 
475 dealer 
stock points 














Magcobar 


Compli fe 
DRILLING MUD SERVICE 


yu ee hy 








oe year in our Industry . . worldwide, so let us pause 
to wish you one and all a Merry Christmas and a 
Happy, Prosperous 1958. 





CONTINENTAL- EMSCO 


Serving the Oil and Gas Industries 
. Worldwide 














CONTINENTAL-EMSCO COMPANY « A Division of the Youngstown Sheet and Tube Company 
45 Rockefeller Plazo, New York, N.Y. © Continental-Emsco Company limited « ices: Calgary, Alberto, Canodo 
Continental-Emsco Compony C.A., Coracas, Yenezvela © Plants: los Angeles © ‘Houston © Garlond, Texos © Representatives in All Principal Oil Fields of the World 





of, 
Remarkable case history from Vere 


— - 
: .— . 


Photo courtesy of Standard O1! Co. (N. J.) 


Here's what we claim for Rayflo, our versatile oil well drilling mud dispersant: 
water soluble saves starch high temperature stability effective in low lime muds 


eens eeenet 


effective without caustic requires less CMC resists salt contamination permits smooth 
break-over uniform and completely consistent 


We also claim Rayflo to be a complete replacement of organic thinners. Case histories from 





eee Cnet ee eHERENTE EHEC 


every major oil producing area are proving these claims. For example, from one company 
alone in Venezuela comes the report that... 


“Rayflo saved 238,300 lbs. of thinner! 


\ major oil company operated 27 mgs during a Ravflo is fully credited with effecting this un 
twelve month period, consumed 781,950 Ibs. of common saving. As a result, this major oil company 
organic thinners other than Rayflo. is now using essentially 100‘ 


\ 


ei 


( Ravflo as its dis 
Che following year, with the same number of mgs persant for efhcient, economical control of viscosity, 

in operation, drilling essentially the same footage, gel strength and fluid loss 

only 543,650 Ibs. of thinner was used. Why? Because 

a substantial amount of Rayflo was used, solving a 

tough sloughing shale problem. 


Want more details on this case history? [hey arc 
available without cost or obligation. On company 
stationery write to: George E. Durkee, Rayonier 
Using Rayflo, the amount of thinning agent saved Incorporated, 161 East 42nd Street, New York 
was 238,300 lbs. or a husky 30%! > ae ie, A 


7 
RAYONIER atvichemittry 


vy 


Le8 Executive and General Sales Offices: 16! Eost 42nd Street, New York 17 


THE PETROLEUM ENGINEER, December, 1957 nly nah anf tg npn ans 


AOVERTIGED PRODUCTS. SEE READER SERVICE CAR B-13 





Swab cups “all alike’? 


NOT ON YOUR LIFE! 


There's a big difference in cups 
Look at these Double-E features: 


TYPE K— Medium & Heavy Loads 
“Umbrella” top protects without re- 
stricting rib movement. Wire ribs 
embedded in nylon-reinforced 
rubber gives cups tremendous lifting 
capacity; longest life! Flexibility of 
unrestricted ribs permits lifting light 
or heavy loads with the same cup! 


*, 
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TYPE DK — Light & Medium Loads 


(Also for sand-loaded fluids 
Cups really do the job and are safer 
in sandy fluids! Controlled expansion 
of cup under pressure means full 
recovery of fluid; longer cup wear. 
Rubber cup expands from within like 
a balloon. Seals positively. Correct 
engineering insures efficient swab- 
bing AND safe retrieving! 


Aust tuy Double-E cups... 
you U never suiteh again { 


éaquiPMENT ENGINEERS, inc. 
2039 Amelia St., Dallas 35, Texas ° LAkeside 6-3873 
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RUGGED. ..DEPENDAGLE. . . 
GOMPLETELV AUTOMATIC. ... 


This oil well pumping control will withstand the punish- 
ment of blistering heat and howling storms of dust, rain, 
sleet, or snow. It’s rugged .. . it’s Cutler-Hammer. This 
control, with vertical dust-safe contacts, will pump your 
wells indefinitely without attention as far as the elec- 
trical equipment is concerned. It’s dependable .. . it’s 
Cutler-Hammer. This control, featuring the exclusive 
Supertimer, brings full automation to oil well pumping. 
It’s completely automatic . . . it’s Cutler-Hammer. 

Your first installation of Cutler-Hammer Three-Star 
Oil Well Pumping Control will prove its superiority. No 
other control offers as many outstanding features: exclu- 
sive Cutler-Hammer Supertimer—Three-Star magnetic 
contactor with vertical dust-safe contacts—aluminized, 
chimney draft-design enclosure—vertical contact con- 
tactor type disconnect switch—advanced-design light- 
ning arresters—full three-phase, three coil overload relay 
—selector switch for automatic or manual operation— 
dead phase protection—double door isolation of live parts 
—undervoltage release relay—spring-clip type fuse re- 
ceiver—removable steel component base plate— padlock 
features for outer door, inner door, and Supertimer. 

Your nearby Authorized Cutler-Hammer Distributor 
is stocked and ready to serve your needs. Order from him 
today. CUTLER-HAMMER, Inc., 1459 St. Paul Avenue, 
Milwaukee 1, Wis. Associate: Canadian Cutler-Hammer, 
Ltd., Toronto. 


N 


NEW CUTLER-HAMMER Supertimer 


This is automation in action. You pre-set the Super d Sets the precise restarting time delay from zero to 
timer to mee’ your field allowable and the control * 180 seconds. This is exclusive with the Supertimer 
will do the rest, automatically. It starts, stops, re — unfortunate coincidental starts of even two pumps 
starts and cycles indefinitely, precisely according to are impossible 

your schedule. If a power outage occurs, any num (~) Sets the daily pumping schedule — pull a tab for each 
ber of C-H controlled pumps are automatically fifteen minutes of pumping. space them through the 
restarted in an exact sequence to avoid overloading daily 24 hour period as desired 

the power lines on inrush. Unfortunate coincidental e Sets the weekly pumping schedule—1, 2, 3, 4, 5, 6 
starting of even two pumps is impossible ™ or 7 days per week as desived 


COMPLETE PROTECTION. The control is protected 

—_— against lightning with exclusive, advanced-designed light- 

™ ning arresters; and the three coil overload relay protects the 

CUTLER HAM M ER pump motor from overloading and dangerous single phas 
. ing which often results from lightning. 


American 
=~. ~~“ 
aaa < Petroleum 
Institute CHIMNEY DRAFT VENTILATION. The heat-reflecting, 
aluminized enclosure insures a constant circulation of air 

.+.+nmo nuisance tripping because of trapped heat. 


DUST-SAFE CONTACTS. Dust-Safe vertical contacts stay 
clean and eliminate the necessity of contact replacement. 
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A. B. Vaught says... 
“We shopped around, and... 


CARDWELLS |-250 and its 
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more than met our requirements!” 


“We needed a rig that was portable and economical enough to 





contract-drill shallow and medium depth wells. We settled on 
Cardwell’s L-350 with its new free-standing mast. It more than met 


Mr. Vaught says: 





our requirements and also gave us the deep workover and deep slim- 
hole drilling capacity we needed. 


This is our third CARDWELL rig, and, due to the fact that 
repair and replacement have been practically nil on the other two, 
I have every confidence in the L-350 with its new free-standing mast 
as a lightweight, high capacity draw works.” 


The unit purchased by A. B. Vaught, Midland, Texas, is a twin- 
engine, single-drum L-350 with rotary drive and a 15” double rotor 
hydromatic brake package, in combination with Cardwell’s new 96’ 
free-standing mast. 





BOX 2001 


MANUFACTURING company > 


WICHITA, KANSAS USA 
























































New Versatile Fedtives 


2 FREE-STANDING MAST- 96’ mast req 
4y es and has a hook load capa 
+) ae he unds 


* HYDRAULII PERATION—mast ~raises and 
extends and ks in position, hydraulically 
, 


No rigging-up required to raise or lower mast 


> NEW SUB-STRUCTURE allows ample working 
space for blow-out equipment. Sub-structure 
quickly assembled with tapered pins. A stee 
mud plate as standard equipment eliminates 
matting boards. Rotary table can be cradled 


flush to floor a 
> NEW TRAILER has tandem dual axles with 
eight 10:00 x 20, 14-ply tires; air brakes and 


self-supporting walkways with steel floor plate 


> FORWARD-MOUNTED CATHEADS— Eliminate 
extra rope rollers and excessively long tong 
lines. Allows easier and safer operation 


2 SINGLE LEVER CONTROLS Centralized 
and forward mounted to give driller clear view 
of all drilling operations 


* HYDROMATIC BRAKE—(optional) gives 
smooth easy control 15-inch double 
rotor type, integrally mounted with friction 
engaging clutch 


* FRICTION CLUTCHES—Fawick’s VC (ven 
tilated construction) design. Exterior mounted 
for easy accessibility 


*& CHAIN DRIVES —with positive oi! bath tu 
brication, assure long life. Optional oi! bath 
lubrication available for Rotary Table Drive 


This entirely new Trailermast combination 
using the NEW powerful L-350 draw works with a 
completly new mast and trailer mounting delivers 
powef to ‘get the job done’’. Designed for low cost 
moves and fast rig-up and tear-down operations 


This new Cardwe mbination is the L-350 single 
or twin engine drive draw works, mounted on the 
new 96’ mast, with external guy lines. Draw 
works has a nominal rating of 350 input horsepower 
Two drum clutches, in combination with the torque 
converter, gives instantaneous single-lever-control 
over two full ranges of line speeds and pulls 
all chain drives are oi! bath lubricated 


Cardwell’s’ new combination draw works and 
trailermast offers you an entirely new version of a 


versatile and lightweight rig 


sumac 


call your nearest 





cardwell 








representative 


—f 


Over 


70 


Locations in the 
United States 
and Canada 


Service 


Mr Callough 
LRA LEAT POOL TSS 


TO THE OIL INDUSTRY — 


New Tools’ . « « 





Anywhere 
Anytime 





New Methods - -e % 


Powerful M-3’s Perforate 
Deep Well for 1296 B/D 


McCullough M-3 Bullet Guns Get Production 
After Jets of Another Make Fail 


This deep well in New Mexico had previously been jet per- 


New Services « ¢« e« - Outstanding Results 








For full information on the 
McCullough M-3 Bullet Perfo- 
rator, write to: 
McCullough Tool Company 
5820 South Alameda 


Los Angeles 58, Calif. 
forated by another service company without results. 








Producing formation was a 26’ zone between 11,977’ and 
12,003’. 5%” OD 20 lb. casing 
had been cemented through 








CASING CEMENT MUD 


CAKE 


INVADED OR 
“WATERBLOCKED” 


the zone. aah 


McCullough was called to 
reperforate the well with M-3 
156 im- 
Ogival Bullets, six 
per foot, were fired in the 26’ 


Bullet Perforators. 
proved }:” 


interval. 

Resulting production was 
1296 barrels of oil per day. 
Operator was very pleased 
with the good results of the job. 

McCullough M-3 Bullet 
Guns are made to shoot harder 





—to obtain deepest pene- 


UNKNOWN 
FACTORS 


KNOWN 


tration under severe well FACTORS 


conditions. M-3 Guns will get 
production or increase produc- 
tion even after others have 


failed. 


The job shown above is certified to be 
@ true field report of service rendered. 


Mr Callough TOOL COMPANY 


B-18 
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HARDEST SHOOTING M-3 BULLET GUNS 
“PUT THE SHOTS WHERE THEY COUNT”—DEEP IN THE OIL ZONE 


M-3 Guns are designed to obtain the deepest possible penetration. They have 
the extra firing power necessary to pierce the known thickness of multiple casing 
strings with cement in the annulus —to penetrate through an unknown thickness 
of cement outside the casing — to get through the variable depth of a mud cake 
ond “water blocked” area — to penetrate deep out into the virgin oil zone. 

Because they shoot harder, MeCullough M-3 Guns get the results you want - 
better production — more oil! Size for size, M-3’s consistently outshoot all other 
makes of bullet guns. 


LOS ANGELES 
HOUSTON 


Cable Address: MACTOOL EDMONTON 
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The new D&S Tri-Dia is the answer to faster drill- 
ing for less cost! Never before have there been 
such diamond bit penetration speeds and over-all 
rig savings. D&S “Hydra-Tri-Dia” principle offers 
these features 


m Designed for safety. 

m Reduced OD wall contact, approaching that of a Tri- 
Cone Rock Bit. 

as Eliminates swabbing and hydraulic action when mak- 
ing trips. 

m Permits washing out large pieces of junk iron, mini- 
mizing that hazard. 

mm: Readily washes out cavings to bottom. 

m Reduces sticking hazard from mud wall cake. 

@ Largest measurable diameter materially less than 
the diameter of hole it will cut. (Special Bit Breaker 
required.) 


The All-New 
D&S DIAMOND 
Tri-Dia Bit 


You make money by planning your Diamonel drilling program! 


PLAN YOUR D&S DIAMOND BIT PROGRAM: 


Careful advance planning should be given regard- 
ing D&S diamond bits to be used which is as 
important as planning the rest of your drilling 
program. Bits should not be ordered as “on-the- 
shelf” items, but to fit specific conditions and 
available Hydraulic H.P. ORDER YOUR D&S 
BITS TO FIT...(1) Volume circulated (2 
Type mud (3) Formation. These factors deter- 
mine D&S bit design to give efficient peak 
performance on your job. 


WRITE OR CALL TODAY: One of our sales engi- 
neers will call on you and explain this revolution- 
ary new D&S Diamond Bit. 


DIAMOND DRILLING EQUIPMENT 


6210 NORTH CENTRAL EXPRESSWAY | DALLAS, TEXAS 


OFFICES IN ALL PRINCIPAL Ol, AREAS 


Ultra Fine Diamond Equipment fo th Oil fic 
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Eliminate high-pressure surges... 


Fill your casing automatically... and any 


Circulate at any time while running-in with Fig. 1—Circulating = ~~ 


BAKER 


CIRCULATING 
FLEXIFLOW 


Now, not only can you fill casing automatically from the 
bottom while running-in, and protect low-pressure, 
permeable zones from damaging pressure surges — but 

you can also circulate at any time. 

Baker “Circulating” FLEXIFLOW Fill-Up Collars 

feature a self-adjusting Flow Control Diaphragm that 
opens up (see Fig. 2) to relieve destructive pressure 

surges — as high as 5,000 psi— which tend to build up 
when casing equipped with conventional floating 
equipment is lowered in open hole. And then, when the 
rate of lowering is slowed down and pressure from 

below is reduced, this Flow Control Diaphragm closes 
down to prevent overfilling; see Fig. 3. 

That’s why Baker FLEXIFLOW Collars help prevent 
costly circulation losses . . . reduce mudding-off of 
producing zones . . . permit maximum recovery 

.. and eliminate fracturing as a cause of 

primary cementing failure. 





a 


Surface filling is completely eliminated. Your casing 

fills automatically from the bottom as it is run. You 

can keep the casing moving, except for the short interval 
required to add and make up a joint. 


Adjusting 


In addition, you can circulate at any time while 8 _ Diaphragm 
running-in. And a back-pressure valve can be brought : 

into action for cementing by merely pumping a 
Bakelite Ball down the casing to the Collar; see Fig. 4. 


Ask your Baker service engineer for more information about 
the successful Baker “Circulating” FLEXIFLOW Fill-Up Collar, 
and its companion, the Baker Model “E” Triplex Cementing 
Shoe, Product No. 136-E—a perfect.combination 

for many “‘problem” cementing jobs. 


Fig. 4— Fig. 5— : 
Back-pressure Ball in = F.0.@ 9 Meds See ele) eas, | om 
ball dropped position to . —_ * 
and pumped provide HOUSTON/LOS ANGELES/NEW YORK 
through hole back-pressure 
in diaphragm. vaive. 
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BIGGER THINGS 

AHEAD for 
BOOMING 
FOUR 


Rugged country, inaccessible 
locations — but lots of room to 
grow. This is the Four Corners 
Here's Brinkerhoff Drilling Company's 
Rig 23 drilling Shell Oil Company's 
Carson 14-14 in the Bisti field 

New Mexico 


Val Cooper 


Farmington Daily Times 


FOUR 
CORNERS 
REPORT, 





wi 





It's a solid oilfield boom with a bright future — 


but it's no place to turn a fast buck! 


Teday: Boom, 1957 Style 


EIGHT years ago, when the governors 
of Colorado, New Mexico, Utah, and 
Arizona gathered to dedicate a marker 
at a desolate, wind-racked spot at the 
only place in the United States where 
four states join, there was little to de- 
note that they were standing in the 
shadows of territory calculated today 
as a top petroleum area in the nation. 

True, there had been a little geologi- 
cal probing in the Four Corners area 
by a few individuals; but the remote, 
rocky region which had been disdained 
even by mountain goats offered so 
many obstacles that the country liter- 
ally lay gasping for its economic breath. 

But there’re always a few who turn 
obstacles into opportunities. And that’s 


why today the Four Corners region ts 
experiencing one of the greatest petro 
leum booms of all times 

As booms have gone, this one is dif 
ferent. Trailers have replaced tents and 
bunk houses in the seedling cities of 
the area. Missing too, are the “tin” 
safety hats atop crewmen on the main 
streets because they have to ride 50 
miles, sometimes double that, to get to 
a location and there's plenty of time for 
changing 

The three main towns in the area 
Farmington in New Mexico, Cortez 
and Durango in Colorado—are bustin’ 
at the seams. Grocery stores in Farm 
ington stay open seven days a week 
Downtown parking spaces are at a 
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premium all day and late into the night 
The simple nod of a motel clerk can 
bring wonderment, incredulous joy to 
the heart of a traveler. The “sorry 
signs go out on the motel neons early 
ind some stay in place for days without 
registering a vacancy 

Major oil companies with their 
church-going personnel dominate the 
scene. Rips are missing from the roars, 
and the 1000-to-1 shotters, the angle 
shooters, and the sharpies simply 
haven't made their appearance. 
Chances are they won't, and for the 
very best reason of all — they have 
little chance of turning a fast buck. 

As a matter of fact, independents 
are playing a minor role in this blue 
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Crowded towns...W. H. "Bud" Gibson, 
former mayor of Farmington, New Mexico, 
and owner of the town's only hotel, the Avery 
— attests the fact with this sign on the coun- 
ter. Someone quipped: "There's no place to 
hang your hat in Farmington." A busy oilman 
remarked: “Who has time to?" 


chip game. Lease costs are high as the 
proverbial cat’s back and cost of ex- 
ploratory drilling can stretch a pretty 
strong purse string. 

This was not always the case. Leases 
that now sell for $2500 to $3000 per 
acre could once have been had for a 
mere 25 cents per acre. The canny men 
that make up the United States geologi- 
cal staff have the Indian sign on the In- 
dian lands as well as those belonging 
to the Federal Government. They know 
the oil business and they know that the 
way to get the most from a lease is to 
put it up for bid, in much the same 
manner as offshore lands are auctioned. 

Effectiveness of this program can be 
judged by the going prices of choice 
leases. Highest price on record paid for 
a Four Corners lease is $3102 per acre, 
which Pure Oil, Ohio Oil, and Sun Oil 
purchased jointly in San Juan County, 
Utah, a year ago. The transaction in- 
volved 2560 acres of Navajo Tribal 
land and netted the Indians a bonus of 
$7,941,120! 

Drilling exploratory wells is no cinch 
either. Its cost is high. Nine-times-out- 
of-10 roads must be graded through 
miles of canyon floors and locations 
must be carved from the side of the 
cliffs before a rig can move in. Supply 
stores and service companies are miles 
distant from locations and as a result, 
vehicular costs are tremendous. 

Too, there are dozens of arroyos to 
cross, which become treacherous when 
pent-up waters come roaring down with 
flash and violence. Many a costly truck 
has been unable to survive the struggle 





of the arroyos. There have been occa- 
sions when the drivers went down with 
their trucks. The slightest bit of mois- 
ture turns roads into churning, im- 
penetrable passes which hinder opera- 
tions for days. The transportation bat- 
tle is a constant one and many a less 
hardy soul says to-heck-with-it during 
the winter months. 


Fortunes for $1 

Ever hear of a man dying of malnu- 
trition on top of a bread box? 

Something like this must have hap- 
pened at one time or another. In any 
event, it pretty well sums up the para- 
dox of the area. In a country that gulps 
more and more oil every year to keep 
the wheels turning, where the mere 
fact that a seismograph crew once 
made a shot on the north 40 of a 
farmer’s land enough to justify a wild- 
cat test, the oil industry made nary a 
pass at some of the best prospects ever 
to come under a rotary table. The Para- 
dox Basin especially, now the darling 
of many a geologist’s eye, laid waiting 
with contours exposed, was given only 
faint interest by the pursuers of oil. 

Years ago, the USGS mapped most 
of the large structures in the basin and 
anticlines, domal structures that since 
have turned into prolific oil and gas 
producers and could be found by any- 
one who had a dollar or so to purchase 
a USGS map. 

The Four Corners area comprises 
over 13,000 sq miles, principally in 
northwestern New Mexico and south- 
western Colorado, a narrow strip of 
northeastern Arizona, and the south- 
eastern corner of Utah. It embraces 








several basins: The San Juan and the 
Paradox, and (depending upon who's 
defining it), can include the Black 
Mesa, an unexplored basin in Arizona 

Within this area commercial oil and 
gas is produced from formations of 
Pennsylvanian, Permian (Boundary 
Butte), Upper Cretaceous, and in re- 
cent months from the Mississippian. 
Oil is produced in the Mississippian at 
Hogback and Table Mesa. Helium gas 
is produced from the Mississippian near 
Shiprock. In the Pennsylvanian, the 
Hermosa and Paradox sands have pro 
duced at Aneth and Desert Creek, while 
the Boundary Butte has yielded pro- 
duction in the Four Corners. In the 
Cretaceous, the Dakota has proved 
successful at Barker, Rattlesnake, Hog- 
back, and Table Mesa, while the 
Mancos sand is the apple of Horseshoe 
Canyon’s eye and the Gallup Verde 
sand is the Bisti field’s hot spot. 

Structural and depositional history 
of a large part of the area parallels that 
of the southern Rocky Mountains, to 
which it is closely related. 

There are a total of 87 known and 
mapped structures in the region. 
Twenty of these have produced oil 
and gas in the past or are producing 
fields today. Thirty have never been 
drilled and many of those have only 
been partially tested. 

However, evidence indicates that 
structures are noi the entire answer 
Many stratigraphic traps (such as the 
Gallup Verde at Bisti and the Mancos 
at Horseshoe Canyon) as well as reefal 
reservoirs (at Aneth, Barker, Desert 
Creek, etc.) are already producing and 
have been proven. 


...and Wide Open Spaces. Unknown oil and gas potential rests beneath contrasting Four 
Corners terrain, which varies from flat arid wasteland to green hills to snow-covered mountains 
Courtesy Utoco Torch 


There's plenty of it to go around if you're game ... and have the ante 
































Oil and Gas History Dates 


The area has produced commercial 
oil and gas since 1911, but despite 
great potential of the region, early pro- 
duction was limited to what today 
would be considered a dribble. South- 
ern Union Gas Company flirted with 
the situation in the late 1920's, but it 
was 1950-51 before any major activ- 
ity was pronounced. 

Energetic Southern Union drilled 
eight wells in the Kutz Canyon field 
in 1929 and ran a line 20 miles into 
Farmington to serve that town with 
ts first natural gas. Next year it 
built 140 miles of 10 and 12-in. line 
to Santa Fe and Albuquerque. They 
ilso acquired a line and system from 
the Ute Dome field which served 
Durango and two years later, in 1932, 
developed the Barker Dome field. At 
one time this field was believed to have 
the biggest gas well in the worid. 

Southern Union has the distinction 
of being the first gas company to lay a 
line across the Continental Divide, 
when it piped gas into Albuquerque. 

The fast-growing town of Aztec, 
county seat of San Juan County, New 
Mexico, claims the honor of being the 
first town in the area and in the state 
to get natural gas. The product first 
made its appearance there in 1922 when 
a local, privately-owned concern was 
established. This company was pur 
chased by Southern Union in 1949. 

Birthdate of the region as a major 
producer cap be pinpointed to 1951, 
the year El Paso Natural’s first line 
was laid from the San Juan Basin to 
the West Coast. 

First, El Paso Natural piped gas to 
the California state line and com- 
menced deliveries, with demand soar- 
ing. Economists foresaw ultimate de 
mands beyond the wildest dreams of 
gas utility men. El Paso established a 
San Juan division, and now has a total 
of six lines, three in the San Juan divi- 
sion, and three in the Permian divi- 
sion of southeastern New Mexico, 
running into California. The first line, 
which ran an estimated 450 miles from 
the San Juan Basin, was 24-in.; the 
second a 30-in. and the third was a 
whopping 34-in. 

El Paso lists 3054 gas wells in the 
San Juan division—about 1000 of them 
are company-owned, the other 2054 
are tie-ins 


Operating Independents 
Independent operators, although the 
stakes have been high, have made a 
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tremendous impression in the Four 
Corners. Wildcatters are playing a defi- 
nite role in the development of the re- 
gion. Among the most notable figures 
is a young Kansas wildcatter, Tom 
Bolack, who arrived on the Four Cor- 
ners scene when leases on Federal 
lands were going at 25 to 50 cents per 
acre. Since he arrived in Aztec in 1941 
there is hardly a major discovery that 
he has not figured in some way or! 
another. To prove that Four Corners 
shallow oil production is nothing to 
sneeze at, Bolack brought in a dis 
covery in Horseshoe Canyon. The wild- 
cat has some 75 ft of sand at a depth 
of 1300-1450 ft. His first six wells have 





to 191] 


blocks sent it right back into the lab 
oratory for more study. However, frac 
turing had been employed successfull) 
elsewhere, so it warranted another try 

and the second time the results were 
even better than anticipated. 

Today, virtually every location in the 
irea that’s worth testing is worth 
fracturing. Only a few weeks ago a new 
method was tried which could repat 
tern fracturing procedure in the area 
One hundred gallons of paraffin sol 
vent were dumped into the hole and 
chased with 300 bbl of natural gasoline 
No sand was used. After a 24- hour test 
the well made 45 bbl per hour, swab 
bing and flowing, compared to 14 bbl 





You'll enjoy the drive to one of the many fields, if you have a rugged disposition 


and a good car (most of the time) 


The greedy San Juan River, shown here, is 


spanned by few bridges. Dry quiches can become raging torrents of water with but 
a light shower. From headquarters in Farmington to the Aneth, the distance is about 


130 miles — half of it on dirt roads 


a potential of over 11,000 bbl per day 

Another independent who arrived 
early and had a hand in the progress of 
the Four Corners area is Thomas J 
Doswell, an operator from Dallas, 
Texas. Long interested in the region he 
enlisted Eastern capital to back his 
drilling efforts. In July 1951 he brought 
in the Doswell-Pettigrew No. 2 which 
was the area's first big oil producer 
Well potentialed 720 bbl per day 


Fracturing Pyramids Production 

Local operators have fracturing to 
thank for boosting their potentials and 
making their tremendous investments 
pay off, although they had to back off 
and make a second try at the process 
before it proved feasible. 

Sand fracturing was introduced in 
the region in 1950 on a Stanolind well 
But the process was far from perfected 
and emulsion troubles and formation 
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rtesy E! Paso Notureo! Gos Compony 


per hour, natural flow, before. Exper 
ment took place on the Tom Bolack 
No. 6, in Horseshoe Canyon 


What About the Future? 

The outlook gets rosier all the time 
Commercial markets are getting 
and closer. The Texas Company has 
announced plans for location of a 
gasoline plant in Utah’s San Juan 
County. Estimates on the ultimate in 
vestment range from $6 to $12 million 
Products of the plant will be natural 
gasoline, butane, propane, and a resi 
due fuel gas. So far, The Texas Com 
pany is the only one which has pub 
licly committed itself to participation 
in the project. ; 

El Paso Natural Gas Company has a 
proposal pending for a gasoline plant, 
compressor station, and an oil line to 
run from the Aneth field in southeast 
ern Utah to its San Juan plant near 


closer 
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Farmington. The new gas facilities are 
to meet increased demand on the West 
Coast, where customers are being 
added at the rate of 200,000 per year! 

A 10-year agreement has recently 
been signed between the Utah Con- 
struction Company and the Navajo 
lribe for the company to take a lease 
on 24,320 acres of Navajo land, start- 
ing about 10 miles west of Farmington. 
Lease specifies that coal and other 
minerals found in coal beds would be 
mined. 


The move is seen as a step by Utah 
Construction in formulating plans for 
building a huge steam generating plant 
for the reduction and refining of min- 
erals. The company has admitted plans 
for such a plant that officials say might 
eventually have a million kilowatt 
power output. 

Initial plans call for building the 
generating plant in 100,000 kilowatt 
sections as needs grow. 

Over 750 new oil wells alone have 
been drilled in the Four Corners area 


this year. Exact figures are not avail 
able, but estimates place present gas 
production at about one billion cubic 
feet per day from over 3500 gas wells 

New locations are constantly being 
staked. Drilling programs are being ac 
celerated in anticipation of plants and 
pipelines to Nobody knows 
where, or when, it will stop. But every 


come 


body's agreed the future promises to 
be as spectacular as all of the past put 
together 


Tomorrow’s Discoveries... in the Paradox Basin 


“Expect production from Pennsylvanian formations in the north and east" 


J. L. Tatum 


Geologist, Penrose & Tatum 
Durango, Colorado 


Now that a major oil field has been 
developed in the Pennsylvanian on the 
southern platform of the Paradox Ba- 
sin, continued exploration through the 
basin is assured, 

We can anticipate with reasonable 
certainty that many other fields will be 
discovered both on the platform and 
within the basin in reef-like beds. There 
is every reason to believe that the pat- 
tern and density of fields should equal 
that in other areas in which production 
has been found in the Pennsylvanian 
in beds of similar nature. 

The recent discovery of oil by Pure 
Oil Company at Big Flat, well within 
the basin, of commercial oil in the 
Mississippian will insure a more in- 
tensive search for oil within that for- 
mation. Past shows in beds of Devonian 
and Cambrian age are good evidence 
that these formations will also produce 
in the basin on structures of appropri- 
ate age. In the western portion of the 
basin shows have been widespread in 
the Permian from beds in the Kaibab 
and in the Coconino. 


Repressuring Necessary 

Kaibab and Coconino beds have had 
shows west of Green River and at least 
some production should be obtained 
from them. They have been lacking in 
adequate pressure, probably because 
the Green and Colorado rivers cut 
them. It probably will be necessary to 
drill into these formations, either with 
oil or in a dry hole in order to make 
discoveries, and it may be necessary to 
repressure from the start in order to 
recover commercial quantities of oil. 
This procedure may be necessary to 
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make discoveries and to produce in the 
Pennsylvanian where these beds are 
4000 ft or more above sea level. 


Basin Formed in Pennsylvanian 
Sands are few and tight in the Penn- 
sylvanian along the southern platform. 
They are much more abundant along 
the northern rim of the basin and in 
the outcrop of the San Juan Moun- 
tains. In these areas they have been 
poorly sorted and with poor permeabil- 
ity. It is now evident, however, that the 
basin was being formed in early 
Pennsylvanian time and its growth con- 
tinued throughout the deposition of 
that period. With the formation of the 
basin the Uncompahgre was being 
rapidly uplifted. It follows therefore, 
that structures must have been formed 
and grew during that period and it is 
probable that the degree of folding was 
greatest near the Uncompahgre. It is 
logical to believe that periodically some 
of these folds would be high enough 
to assure that some of the sandy zones 
would locally become well sorted and 
therefore good reservoir beds. 

For this reason we can confidently 
expect production from the Pennsyl- 
vanian in sand and conglomerate beds 
in the northern portion of the basin 
and perkaps also its eastern platform. 

We now have evidence that at least 
some of the large salt anticlines were 
growing during the deposition of the 
Hermosa. Probabilities are very great 
that reefs would have been formed 
over the crest and along the flanks of 
at least some of these anticlines and 
also that sandbars would have been 
formed. It does not necessarily follow 
that these potential productive hori- 
zons may have developed at the same 
time on and adjacent to these salt anti- 
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Three major basins are present targets for 
oil exploration. 


clines and it is unlikely that where de- 
veloped they will be continuous. The 
flowage of the salt is unlikely to be 
uniform on any one anticline nor is it 
likely that it is simultaneous on all. This 
basin differs in one important particu- 
lar from other basins in which Penn- 
sylvanian is productive and has been 
more completely developed. That dif- 
ference is the great deformity that took 
place at the close of the Mesozoic. In 
this period of folding new structural 
trends developed which have com- 
pletely or almost completely obscured 
the earlier folding. Paleozoic folds 
should have followed the trend of the 
Uncompahgre. Late folding of a dif- 
ferent trend only serves to obscure the 
earlier folding. It is assumed that Paleo- 
zoic accumulations occurred long be- 
fore the later folding, hence we should 


THE PETROLEUM ENGINEER, December, 1957 





expect some seemingly anomalous oc- 


currences and oil water relationships 


Non-Inflammable Gases 
The introduction of non-inflamma 
ble gases probably occurred during the 
ntrusion of the various Tertiary La- 
coliths. Introduction of these gases 
probably would not greatly disturb the 
accumulations. However, 
mulations of oil as 


ibove gases of 


Sec OF Va 
can expect oc 


graphic traps 


as well as structural. We can reason 
ably expect also a greater thickness ol 
Mississippian 
of the basin 
The Ouray member of the Devonian 


in the deeper positions 


has been largely dolomite and has had 
numerous shows. Geologists conf! 
dently expect important production of 
beds of this age probably confined to 


structures of Paleozoic age 


Ordovician Deposition? 
Although none of the paleogeologic 
ndicate that the Ordovician was 
ad within this area, questior 
Ordovician has been found both on 
suuthern platform and near the 


Ihe upper portion of 


thick lime and dolomite section drille 
on the Monument uplift may be Ord 
vician in age. Should the Ordovic 

ige of these beds be established 

seems reasonably certain that a sul 
stantial Ordovician section should be 
present in the deeper portions of the 
basin. If present, they should be pro 
ductive. Some of the few wells drille 
through the Cambrian have had show 
of light ol) in beds lacking adequat 


+} 


xermeability. Continental-wise ‘ 


I 
Cambrian is noted for rapid changes 


icies. It seems reasonably certain t 
it least the western portion of the 
sin may have a thick Cambr 
bonite section Ihe Cambri 
should be productive on struct 


appropriate age 


Tomorrow's Discoveries... in Black Mesa Basin 


Harrell Budd 


sulting Gex« gist 
armington, New Mexico 


Ihe Four Corners area ot Arizona, 
Colorado, New Mexico, and Utah in 
cludes three major sedimentary basins 
These three basins and the central plat 
torm area located between them in 
clude many thousands of square miles 
of area underlain by rocks of marine 
origin. Within the past seven years in 
the search for oil and gas, major pro 
gress has been made in these areas Ap- 
proximately 20 trillion cu ft of gas and 
500 million bbl of oil are considered 
proved as a result of this search. 


San Juan — Passed the Peak 
The San Juan Basin, located in 
northwestern New Mexico and south 
western Colorado, was the first of these 
Unlike most 
areas where the shallow portions are 
drilled first, development started in the 
center of the basin and is now working 
out toward the edges. Gas development 


basins to be exploited 


drilling in the central portion of the 
basin has passed its peak. Now explora 
tion drilling is directed toward older 
formations, particularly the Gallup and 
Dakota in the shallower portions of 
the basin 

It is difficult to forecast the future 
results of this new direction, however, 
the writer anticipates substantial re- 
serves will be discovered in the shal- 
low rim areas of the San Juan Basin, 
Dakota 


particularly the formation. 


“Report of investigating geologists favorable without exception’ 


Deeper possibilities of the San Juan Ba 
sin are problematical and not particu 
larly encouraging; thick Mesozoic sec 
tion of continental “red beds” type 
rock must be drilled before the marine 
Paleozoic section is encountered 
Depths of the Paleozoic section plus 
little available information does not en 
courage deep prospecting for the San 


Juan Basin 


Paradox — Present Focal Point 

The Paradox Basin of southeastern 
Utah, southwestern Colorado and the 
extreme northwestern corner of New 
Mexico is the focal point of much of 
the present activity. The record has 
been phenomenal. Within the past two 
years a number of major oil discoveries 
has been recorded here. It is not antic! 
pated that the future will be as reward 
ing, however the Paradox Basin has 
proved to be a major petroleum prov 
ince. Marine carbonate rocks of Penn 
svivanian and Mississippian have 
proved capable of producing commer 
cial quantities of oil and gas 

One detriment to this area has been 
the lack of shallow producing hori 
zons, The upper section is composed 
almost entirely of continental type rocks 
that have been singularly unproduc 
tive. However, the prolific production 
of the Pennsylvanian has helped over- 
come this deficit 

Only recently have the Mississippian 
rocks proved to be productive. This 
very encouraging development presents 
the possibilities of multiple pay zones 
and encourages exploration in the face 
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of very high drilling costs. Only a ver 
small percentage of the geographic 
irea of the Paradox Basin has beer 
exploited, leaving a tremendous unde 
veloped area awaiting the drill bit. It 
this undeveloped area IS as prolific 
the dev cloped area has prov ed to be, the 
Paradox Basin will be one of the 


tion's major petroleum reservoirs 


Black Mesa — Four Corners’ 
Future 

Least developed of the Four Co 
aurea ts the Black Mesa Basin of no 
eastern Arizona. The area is totally 
developed, however, reports by inve 
\} th ' 


gating geologists have been without 


ception very favorable. Because 
land is controlled almost entirely by 
Indians and because the area ts remot 
and inaccessible, it is anticipated that 
prospecting and development will be 
slow and have little effect in the fore 
seeable future, but, it must be pointed 
out that this area includes many thou 
sands of square miles underlain by 
rocks of marine origin that include 
number of possible reservoir and 
source beds 

Oil and gas prospects of the Four 
Corners area have taken on new d 
mensions with discoveries of the past 
two years. If the present rate of dis 
covery is continued, particularly i 
southwest Utah, this area will rival any 
domestic reserve. The future is dif 
ficult to foresee, in view of past pe 
tormance but considering the tre 
mendous undeveloped areas, it is dif 
ficult not to be overly-optimistic. * * 
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Drilling and Completion 





with Money 


Saving 
Motives 


THESE IDEAS 
HAVE SAVED MONEY 
IN THE FOUR CORNERS 


Fracturing with natural gasoline speat 
headed with paraffin solvent no 
sand. 


Drilling with 8.2 lb mud containing 35 
percent oil. 

Setting 4'2-in. casing and pumping 
cementing plug down with frac oil 
Using lightweight air-entrained cement 
with mica and cellophane strips 


Letting multi-well drilling contracts 


Overcoming shallow artesian water 
flows by drilling with water, making 
provisions for flows. Staging cement on 
casing. 


Acidizing two limestones in open hole 
during one trip. 

Shutting off water flows during gas 
drilling by increasing pressure and blow 
ing Cuttings into troublesome formation 


Using gas lift valves on gas wells to 





Remote locations and high costs in 


Four Corners have given birth to many 


innovations. Here are a few... 


Donald M. Taylor 


Gulf Coast Editor 


PINPOINT A PROBLEM and you've 
got it half solved. In fact, you may do 
better than that. For a problem truly 
pinpointed — stripped of all involve- 
ments — may solve itself. 

Drilling and completing wells a hun- 
dred miles or so from the nearest 
supply store is one way of pinpointing 
problems in the oil industry, and per- 
haps this is why so many technical 
innovations have come from the Four 
Corners area. 

With roads that are nothing more 
than marks of bulldozer blades up 
twisting canyons, impassable in rain or 
snow, a minor difficulty that would 
mean a half-hour delay in other fields 
often means a 36 to 48 hour delay in 
Four Corners. Such long delays focus 
attention on the problems that created 
them. Too, they give everyone con- 
cerned with the operation plenty of 
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time and plenty of reasons for thinking 
up solutions. 

Supply men who have been in the 
area for years say you can always spot 
a newcomer by his impatience with 
run-of-the-field delays and by his cru- 
sade for speed-up and cost cutting. 

his spirited attitude is usually shat- 
tered in a few months — after a few 
encounters with flash floods that hold 
up service trucks for days, and emer- 
gency trips over dusty roads. But if the 
newcomer has real merit, he soon for- 
gets the hurry-up crusade and learns to 
rely on advanced planning. He begins 
to take a second look at common every- 
day oilfield practices. He starts devel- 
oping ingenuity and self reliance. 

Springing from these attitudes have 
come water fracturing and many other 
ideas that have resulted in higher 
quality wells along with substantial 
savings in costs. 

Here are a few that have come in 
response to the urgency of lower costs 
and faster payout: 


produce water from frac. 


PROBLEM: How to cut costs of 


development wells in the Bisti field 


EXPLANATION: this field is 


some 30 miles from Farmington, and 
for the most part its roads are not bad 
in good weather. Much of the terrain 
is favorable for drilling operations; al 
though rains can play havoc with serv 
ice and supply truck schedules. Every 
thing considered, this is one of the 
most favorably located fields in the 
area, and the greatest problem for op 
erators lies not at the surface of the 
ground but in the reservoirs some 4600 
ft deep. 

Permeability of the pay zones varies 
from 0 to 300 millidarcys and porosity 
averages from 10 to 20 percent. Oil 
reserve is estimated at 100 million bbl 
although engineers predict that only 
16 percent of this amount will be re 
covered by primary operations. The 
high paraffin content of the crude inter 
feres with the solution-gas drive. 
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FIG. |. These methods shaved about 20 percent from the cost of one company's wells 


Summed up, the problem is this: 
Cost of development wells should be 
cut to the point that primary recovery 
will at least pay for the wells. After all, 
secondary recovery may never come! 


SOLUTION: How one company 


reduced the costs of the wells to $40,- 
O00 to $45,000. 


Reducing drilling costs. The com- 


pany instituted a policy of letting con- 


tractors bid on 8 to 10 wells at a time, 
with the understanding that the wells 


FACTS ABOUT 


Depth 
Drilling 
Surface pipe 
required 
Bottom-hole 
pressures 
Fracturing 


Water sources . 
Mud require- 


ments 


Costs of wells 








9.2 to 9.7 


would be drilled consecutively with the 
company assuming the burden of pre 
paring all locations, etc., ahead of time 
This enabled the contractors to line up 
several months work and to reduce 
moving costs. As a result bid cost per 
foot dropped some 60 cents. 

The company further reduced costs 
by setting 4'2-in. casing instead of the 
usual 5'2-in 


Reducing completion costs by pump- 
ing cementing plug down with frac oil. 
In cementing the well, the plug was 


THE WELLS: 


5000 ft 
fairly easy 


200-300 ft 


1S00 to 2250 psi 


necessary in most 


instances 


from streams nearby 


Ib/gal; 35 


to 50 sec viscosity 


$60,000 to $75,000 





pumped down with lease crude, leaving 
the well ready for perforating and frac 
turing after the cement had set. The 
wells were perforated without a rig 
over the hole. After fracturing, a pull 
ing unit was moved in and tubing run 
in the hole. After swabbing, the wells 
were put on the pump 


rotal elapsed time from spudding-in 
to completion — 10 days. Cost of wells 
— $48,000 to $50,000! 


OTHER SOLUTIONS: |. One com 
pany reduced costs by moving drilling 
rig off after cement was displaced with 
water, and moving cable-tool rig on 
hole for completion 
hole, drills cement and float collar and 
dries the hole for dry-hole test. The 
hole is then loaded with lease crude 
logged, perforated and 
initial production test 
fractured. 


This rig swabs the 


swabbed for 
Most wells are 
2. Another company permanently 
completes Bisti wells, fracturing them 


Ay bed bet Pl Pet P 


FIG. 2. Permanent completions save money right from the beginning 
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after the tubing is in the hole. All of the 
final completion work is done with 
wire-line workover trucks. With the 
drilling rig on the hole, the company 
sets 544-in. casing about 50 ft below 
the bottom of the pay. The cementing 
plug is pumped down with water. After 
cement has set, open-ended tubing with 
a pump seating nipple on bottom is run 
all the way to the plug, and water in 
the hole is displaced with oil. Tubing is 
landed at a point above all probable 
pay zones, and drilling rig is moved 
off. The well is perforated with a tub- 
ing gun. 

Fracturing is started in the tubing, 
with a 500 gal spearhead of mud acid. 
After the mud acid is in the formation, 
additional pumping units open up, with 
frac oil going down the annulus and 
the tubing simultaneously. 


PROBLEM: How to cut costs of 


development wells in the Aneth area. 


EXPLANATION: The Aneth 


area of the Paradox Basin, southeast- 
ern Utah, is the hot spot of Four 
Corners today. Lease bonuses in the 
area have gone for as high as $3000 
per acre, and this may be taken as an 
indication of its potential. In the area 
we are discussing here, there are two 
Paradox pays; both are limestones 
separated by a thin non-porous section. 
Depth of the wells runs about 5600 ft. 

Cost of the wells. An average well 


costs from $95,000 to $110,000. But 
by reducing waste motion, working 
closely with the contractors and over- 
coming some of the mechanical diffi- 
culties in the field, one operator has 
been able to shave this figure to about 
$80,000 per well! 

Difficulties. Biggest mechanical diffi- 
culty stems from shallow artesian water 
sands. These sands occur between 
depths of 200 and 1000 ft, and their 
static head is sufficient to make it al- 
most impossible to control them with 
mud. In fact, when mud is weighted 
sufficiently to take care of the upper 
sand, it is heavy enough to break down 
a lower sand, etc. 

Greatest difficulty of all, however, is 
transportation. The roads are unpaved, 
narrow and heavily traveled. Many 
crewmen spend 4 to 6 hours per day 
traveling to and from their jobs. 


SOLUTION: one company re- 


duced the cost by about 20 percent by: 

1. Overcoming high transportation 
costs. By dealing with reputable con- 
tractors and letting contracts for a 
sizable number of wells, the company 
spread the contractor’s moving-in costs 
over 8 or 10 wells. This savings was 
passed on to the company. At the same 
time, the long-term contract enabled 
the contractor to provide a stabilized 
(though not necessarily convenient) 
operation for his personnel. 

2. Overcoming shallow water flows. 


FIG. 3. Company was unable to cope 


with 
Enough weight on top broke down sand 
below. This 


money. 
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shallow water flows with mud 


method saves time and 








Delays from this source were virtually 
eliminated by simply ignoring the water 
flows, making no attempt to shut them 
off, and drilling the surface holes as 
rapidly as possible with fresh water 
The casing was then run and stage 
cemented. 

The surface holes are carried several 
hundred feet below the lowermost 
water sand to provide volume for a 
certain amount of sand fill that comes 
from the formations that continue to 
flow while the casing is being run. This 
also enhances the chances of shutting 
off water with the cement job. A sur- 
face string of 85%-in., 28 lb pipe is run 
800 to 1200 ft — the actual depth de- 
pending on the elevation of the lowest 
water sand. The surface string includes 
a float collar that serves as a check 
valve during staging operations and a 
stage cementing collar with baskets 
above and below it 

The staging collar is spotted in the 
string slightly above the uppermost 
troublesome water sand. After this 
string is landed, a lightweight cement 
aggregate is started around the shoe, 
followed by a 100-sack neat cement 
slurry. The combined volume is 150 
percent of the amount necessary to 
reach the staging collar. 

With float collar acting as a check 
valve to prevent cement from equaliz- 
ing back into the casing, stage collar 1s 
opened and neat cement slurry is car 
ried to the surface. The baskets keep 
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STEP | 


Upper zone ocidized thru 
sidedoor ports on open hole 
pocker by bradenhead squeeze 

















STEP 2 

Lower zone acidized thru 
bottom ports of open hole 
pocker... sidedoor port closed 


FIG. 4. Acidize two formations in one trip. This method 


has been used in Aneth many times without ever once sticking 


packer. 





the heavy cement from breaking down 
the water sands below and dropping 
down the annulus 

3. Cutting completion costs with a 
light workover rig. This expense-cut 
ting measure is popular in the Four 
Corners, In this instance a light work 
over rig replaces the drilling rig for 
completion work. 

4. Acidizing two zones in open 
hole. The string of 5'2-in. 
landed just above the pay zones which 
are separated by a dense limestone sec 
tion. The pays are drilled with a 434 
in. bit, logged with SP induction and 
gamma ray, and the mud circulated out 
of the hole with water. Tubing is run 
to bottom. It has an open hole, side 
door packer with a 90-in. rubber on it 
spotted opposite the non-porous sepa- 


casing IS 


ration zone. 

The first step in acidizing ts to dis- 
place 500 gal of mud acid in the open 
hole to treat both zones. With the acid 
in place the packer is seated as a pre- 
caution against opening up one of the 
zones and taking all the acid. 

After one hour, the packer is un 
seated and the mud acid circulated out 
of the hole with fresh water. The packer 
is then reseated, and the side-door in 
sert is run to close off the lower zone 
and open ports into the upper zone 
This zone is treated with a solution of 
2000 gal of 15 percent hydrochloric 
acid with surface tension 
agent and a de-emulsifier added. This 
is followed by 2000 gal of retarded 
acid. They are forced into the forma 
tion by a bradenhead squeeze (with 


reducing 


pressures usually reaching a maximum 
of 2500 psi) and this is followed by a 
2000-gal water overflush to drive the 
retarded acid further into the forma 
tion. 

With the acid left in the upper for 
mation, the side-door insert in the 
packer is pulled and a straight-through 
insert is run. This opens up the lower 
zone for acidizing, and the same pro- 
cedure outlined followed 
Packer is then unseated and tubing run 
out of the hole. Production packer and 
tubing are run and the well is 
swabbed-in. 


above is 


PROBLEM: How to complete 


Blanco Mesaverde wells in minimum 
time. 


EXPLANATION: Production in 
the Blanco Mesaverde field comes from 
the Pictured Cliffs formation at 3500 ft 
and from three zones of the Mesaverde. 
The latter are: Cliff House at 5400 ft, 
Menefee at 5500 ft and Point Lookout 
at 5900 ft. Main difficulties that must 
be overcome in completing the wells 
are 


1. There are as many as 40 fresh 


water sands above 3800 ft, mak 
ing lost circulation a big factor 
in drilling and cementing 

In drilling with gas from 4100 ft 
on down, occasional water seeps 
ire encountered 

Once total depth of 6000 It ts 
reached, a 2000 ft liner must be 
cemented in the dry hole 

All sands are fractured with large 
amounts of water. Swabbing the 
wells dry has taken as many as 
40 days. 


SOLUTION: How completions 
were speeded up. 

|. Drilling the fresh water sands. 
4 10 percent oil-emulsion mud con 
taining an emulsifier, 
building additives, and gel is used to 
drill through the many 
sands and below the first pay zone. A 
casing string ot 77s-in. pipe is landed 
some 600 ft below the Pictured Clitfs 
and cemented to 200 ft above this gas 
The cement has to be 
staged in most instances 

2. Drilling to total depth with gas. 
Using a 6%4-in. bit and 3'2 or 4-in 
drill pipe, the hole is carried from 4100 
ft to total depth below the three pro 
ducing formations of the Mesaverde 
One method used to overcome the 


special cake 


fresh water 


productive zone 


small water seeps that interfere with 
gas drilling is to pressure up the hole 
allowing no returns thus blowing 
the fine dust-like cuttings back into the 
water producing formation. In most in 
stances this measure shuts off the wate 
3. Cementing in gas-drilled holes. 
The dry dust left on the walls of the 
hole can dehydrate cement excessively 
For this reason this particular company 
runs 50 to 100 bbl of water ahead ot 
cement. Common cement is used be 
cause it resists dehydration. Often ce 
ment must be staged to bring it above 
the pay zones 
The top of the liner which laps 150 
ft into the 77s-in. casing is squeezed 
4. Fracturing and cleaning the 
wells. With the hole filled with water 
the lower 
fractured, using a |5 percent regula 
acid spearhead for a high volume of 


zones are perforated and 


water. One pound of sand ts used for 
each gallon of water 

Following this, tubing is run in the 
hole, and the casing is blown clear of 
water. The well is allowed to blow to 
atmosphere and clean out the excess 
sand and rubber balls used in fractur 
ing. Shut-in surface pressure of this 
lower zone is about 1600 psi 

Next, the well is then killed with 
water and a retrievable bridge plug is 
set in top of the liner. The Pictured 
Cliffs at 3500 ft is perforated and frac 
tured. Once more water is jetted from 
the hole (above the bridge plug) and 
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FIG. 5. Gas lift valves cut the cost of ga 
wells. The valves are left in the hole — the 
cost is far less than the swabbing that would 


be necessary without them 


the formation ts allowed to clean itselt 
of excess sand and rubber balls. Wel 
is then killed with fresh water, and the 
etrievable bridge plug is removed 

S. Gas lift valves in gas well save 
30 days swabbing time. By using fou 
gas lift valves that have mandrel-act 
ated sleeves, the company cut out 3 
to 40 days of dangerous and expensive 
swabbing on the wells 


Ordinarily the lower 1600 to 5 


psi gas zones are perforated as well as 
the upper 550 psi zone. Having killed 
the well with water, the problem is to 
run tubing, $0.000 to 


110,000 gal of water left in the for 


produce the 


mations after fracturing and place the 
well on the line 

Ordinarily this would be done with 
a swabbing unit which must stay on the 
well for days to help it produce tne 
water 

But using four gas lift valves spotted 
in the long string of 2-in. tubing elim 
nates any need for swabbing. Here is 
the way it works 

First a wire line production packe 
is set 30 ft above the top Mesaverde 
zone and the long string of tubing run 
Gas lift valves are spaced in the string 
After the long 
string of tubing has been landed, 
short string of 2-in. tubing with beveled 
collars ts run to the upper zone, and 
500 psi gas is turned into it. This blows 
some of the water out the annulus and 
produces more water through the long 
string of tubing via the gas lift valves 
which are in open position 

Gas from the upper zone is then 


for 500 psi gas pressure 
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FIG. 6. Horseshoe Canyon Well No. 3 under test. The 1450 
ft well averaged 1236 bbl per day, swabbing and flowing 


Bottom-hole pressure is only 250 psi. 


~~ 


7S - 


FIG. 7. Bolack No. 1 flows in after swab. Well 
was quickly killed. This well averaged over 100 
bbl per hour on test. 


used to lift water from the lower zone. 
Every time the latter loads up with 
water, the gas from the 550 psi Pic- 
tured Cliffs will enter the gas lift valves 
and produce the water. 

After both formations prove free of 
water, a mandrel is run in the long 
string of tubing and the sleeves on the 
gas lift valves are closed. The valves are 
left in the hole for the productive life of 
the well. 


Increasing Potentials in 
Horseshoe Canyon 

The Horseshoe Canyon field was dis- 
covered by independent operator, Tom 
Bolack of Farmington, New Mexico. 
He turned the field into a proving 
ground for completion ideas — all of 


which are technically sound — yet 
somewhat unorthodox. 

The principal idea behind Bolack’s 
completion methods is this: The less a 
sand is tampered with the better it will 
produce. Also, every practice that has 
become second nature with us in the 
oil field should be given a second look! 

Brief description of the field. Field 
is located in Horseshoe Canyon in the 
rugged country northwest of Farming- 
ton. Its depth ranges from 1300 to 
1600 ft and the combined thickness of 
the two sand sections that make up the 
productive zones runs from 35 to 70 ft. 
Bottom-hole pressures usually run 
about 250 psi and the gravity of the oil 
is 41 deg API. The field seems to have 
a solution-gas drive. 

Despite the low bottom-hole pres- 
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sure, the potentials of the first six wells 
Bolack has drilled run considerably 
higher than a number of other wells in 
the field; Bolack credits the completion 
methods used on the wells for this in- 
crease. 

How the wells are drilled. Wells are 
drilled with fresh water to about 50 ft 
above the pay zone. At this point, 
Bolack mixes an unorthodox mud, de- 
signed for low water-loss and for mini- 
mum damage to the producing for- 
mation, 

Weight of the mud runs from 8.2 to 
8.5 lb per gal and its viscosity ranges 
from 45 to 50 sec. It contains about 
38 percent oil, mixed in water with a 
caustic and lignite emulsifier. CMC is 
the water-loss control agent. Bolack 
adds wood fiber to the mud. 

Before drilling ahead, Bolack cir- 
culates the mud for about two hours. 

Just above the pay zones there is a 
waxy shale, with stringers of calcite 
that prove undesirable for almost any 
mud. Bolack watches the pH of his 
mud carefully at this point. 

One of the unusual effects of the 
light-weight mud is that cuttings are 
larger, and penetration rate is so high 
that the pay zones must be time-drilled. 

After reaching bottom, Bolack runs 
an induction log and sets a string of 
5'¥%-in. casing. 

Unorthodox cementing. Bolack’s 
theory of cementing is this: Water-loss 
to the formation should be as low as 
possible as should be the actual 


penetration of the cement into the for- 
mation. He reasons that the purpose of 
the cement, as he uses it here, is to iso- 
late the two productive zones, prevent 
ing communication between the two 
and between the upper zone and the 
surface during fracturing. 

Using this criteria, he set out to de 
sign a cement as light as possible, to 
minimize invasion of the producing 
formation, yet serviceable from the 
standpoint of being able to withstand 
fracturing pressures. He decided to use 
entrained air to cut the weight and 
mica and gel flakes to minimize the 
permeability of the resulting porous 
mixture. 

Into the bulk cement, Bolack mixed 
copious quantities of mica and cello- 
phane strips. As the cement was mixed, 
the water was cut back and air en- 
trained. The resulting slurry has a vis- 
cosity so high that it will not quite flow 
through a Marsh funnel. 


A test of a hardened sample gave the 
following results: Porosity — 59.8 per- 
cent; permeability — 32 millidarcys; 
specific gravity — 1.12. 

Being careful to eliminate surges, 
Bolack slowly circulated the cement 
around the shoe, reciprocating the pipe. 
After the cement was displaced, he set 
the pipe on the bradenhead. 

Perforating with strong differential 
toward hole. Several research projects 
have proved pretty conclusively that a 
well should be perforated with less 
pressure in the casing than in the for- 
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FIG. 8. Log of Bolack No. 1. 


mation. This differential should be high 
enough to prevent, mud, green cement, 
and other undesirable materials from 
being driven back into the formation 

After swabbing the water down to 
a point just above the top of the pay 
zones, Bolack perforated the upper 
zone with bullets. He started in this 
zone because it was the smallest con- 
tributor to production. After it had 
been swabbed and tested long enough 
to thoroughly clean it, the lower zone 
was perforated. It, too, was thoroughly 
cleaned prior to fracturing 

Potentials of the wells before frac- 
turing were substantial — proving that 
there had been little invasion or con 
tamination from the mud or cement. 

Fracturing. The wells are selectively 
fractured with 30,000 gal of lease 
crude. As a rule, this operation is 
started using only 34 -lb of sand per gal. 
The amount is increased to about 2 Ib 
per gal after the formation being frac- 
tured has been opened up. Fracturing 
rate is 2000 gal per min; and just prior 
to ball injection, the sand is discon- 
tinued and the formation over flushed 
with 20 bbl of oil. This sweeps all sand 
out of the casing. 

Bolack uses 34 -in. nylon coated balls 
for selective fracturing. 


a 
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FIG. 9. Record of frac 
job on Bolack No. | 
Note that sand was over 
flushed into formation 
Quantity of sand was 
varied from % Ib per 
gal to 2 Ib per gal 


> 


FIG. 10. Novel idea at tank battery. Upright pipe at either end of 
battery is tied into vent system. The bottom of the pipe stanchions 
are open and embedded in gravel to absorb any over flow without 


leaving trace 


Unorthodox Fracturing with 
Paraffin Solvent 

Bolack No. 6 had about 34 ft of 
sand development with a porosity aver 
aging 20.3 and permeability of 207 md 
It came in making 14 bbl per hour on 
the swab. 

The well was treated with 100 gal of 
paraffin solvent spearheading a frac- 
ture of 250 bbl of natural gasoline. No 
sand was used and the injection rate 


Oil Smooths the Navajo 


A $35-million dollar windfall from 
oil bonuses, rentals, and royalties is be- 
ing put to good use by once-poverty- 
stricken Navajo Indians in the Four 
Corners area of Arizona, Utah, Colo- 
rado, and New Mexico. Instead of 
dividing oil revenue among the 86,000 
Navajos — which would mean a mere 
$400 apiece —the Tribal Council is 
channeling the money into long-range 
educational and development projects 
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was 18 bbl per minute 

Production following fracturing was 
45 bbl per hour, swabbing and flowing! 

Results of careful completion tech- 
niques. These wells are highly produc 
tive. The potentials of 
(whose bottom-hole pressures are 
about 250 psi) run from about 1000 to 
3000 bbl per day! And this is proof 
that taking a second look at our com 
pletion methods will pay off. * ® ® 


these wells 


Budgeted so far, is $5 million for col 
lege scholarships, $500,000 to provide 
schoolchildren with warm clothing 
and $3 million for reservoirs and other 
land-irrigation projects, a model farm 
for teaching irrigation techniques, and 
a ranch for up-breeding Navajo herds 
Wherever oil is found, the benefits the 
industry generates help create a better 
richer life for the people it serves 
** 
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by V. C. Stephenson 
and Ken Simmons 


Lane-Wells Company 


Farmington, New Mexico 


Material identification is now possible by 
a new calibration system used in... 


INTERPRETATION 

of RADIOACTIVITY LOGS 
im the 
PARADOX BASIN 


A METHOD of radioactivity log in- 
terpretation is being used in the Para- 
dox Basin of the Four Corners area 
whereby productive zones may be 
easily and accurately defined and per- 
forating intervals evaluated in such a 
manner that a well-to-well comparison 
of type reservoir materials and their 
porosities may be made. 

Until recently interpretation has 
been hampered by complex formation 
material and porosity changes evident 
from location to location. 

The productive zone of the Paradox 
Basin of Southeastern Utah is the Para- 
dox member of the Hermosa forma- 
tion, which is Pennsylvanian in age. 
The Paradox member is composed of a 
complex series of evaporates, black 
shales, dolomites, limestones, and silt- 
stones, that grade,vertically and later- 
ally, one into the other. The reservoir 
rock varies from vuggy limestone, lime- 
stone and dolomite with excellent 
porosity and permeability to limestone 
and dolomite where primary porosity 
has been plugged with secondary anhy- 
arite. Rapid changes of materials and 
their porosities within the producing 
interval have made log interpretation 
very difficult. 

A method by which radioactivity 
logs have been interpreted in other 
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... Where formation composition and porosity 


change radically from well to well 


areas, iS an association method in which 
a clean limestone was chosen as a base 
and all calculations made from a clean 
limestone line. It was assumed that the 
lowest gamma ray response was that of 
a clean limestone and could be used as 
such throughout a field or an area. 
Consequently a scale would be de- 
veloped to calculate the porosities of 
the clean limestone from the Neutron 
curve. 


Contaminated Limestone 

In the Paradox Basin where a zone 
may change from a very clean lime- 
stone to contaminated limestone or 
dolomite from well to well it is impera- 
tive to be able to identify the type of 
material by some method other than by 
association. This can be done by the use 
of a calibrated gamma ray curve which 
will attach definite values to the re- 
sponses from different types of ma- 
terials. Such a method of calibration 
has been developed by Well Surveys, 
Inc., and has greatly improved the 
qualitative and quantitative value of 
the radioactivity log. 

In the past, radioactivity instru- 
ments have been calibrated in various 
units such as “counts per minute,” 
“counts per second,” “milliroentgens 
per hour,” etc. All of which have seri- 


ous drawbacks. For example, with the 
count per minute or count per second 
method, the number of counts the in 
strument will record in any given for 
mation will depend on the size of the 
detector, efficiency of the detector, type 
of circuit used, size of bore hole, cas 
ing used, borehole fluid, etc. If the ef 
ficiency of the detector, the length of 
the detector, or the diameter of the in 
strument changes, you will have a dif 
ferent number of counts per minute o1 
per second although formation and 
borehole conditions remain the same 
The method utilizes a_ calibrator 
which, when applied to any instrument, 
will give a standard number of units 
For the gamma ray they use radiation 
units and for the neutron, environ 
mental units. When used properly, 
these units can be applied with accu 
racy to define sand or lime cleanliness 
and porosity or saturation values as- 
sociated with those sands or limes. 


Industry-Wide Application 

For effective use of a calibration sys- 
tem of this nature, a particularly high 
quality radioactivity log is imperative. 
The instrument used must give fast, re- 
peatable responses even in thin zones 
Statistical variations must be small and 
the curve should record close to zero 
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FIG. |. Porosity scales have 
been developed for the 
Paradox Basin's different 
productive formations, as 

indicated on this radioactivity 
log. This log was taken 

in cased hole 


lo meet these requirements we have, 
after investigating different types of in 
struments and various source spacings, 
chosen a scintillation type detector of 
the neutron-neutron type with an —18 
in. source spacing 

It is also desirable to set up a stand- 
ard sensitivity for the area so that all 
logs will have about the same curve de- 
flection for the same type of material 
under like conditions. Then any 
change in log character will imme 
diately be recognized as a change in the 
formation. The most desirable sensi- 
iivity is one which will give a large 
enough response to make type material 
and porosity changes readily apparent 
For the Paradox Basin the most desir- 
able sensitivities are three radiation 
units per chart unit for the gamma ray 
in both cased and uncased holes and 
for the neutron, 100 environmental 
units in the cased hole and 200 environ- 
mental units per chart unit in the un- 


cased hole 


Values Assigned 

From core analysis and production 
results E. U, and R. U. values have 
been assigned to the various types of 
productive reservoirs of the Paradox 
Basin so that they may be readily de- 
fined on a radioactivity log. The maxi 
mum deflection value for the neutron 
curve indicates the curve response for 
5 percent porosity for each formation 
These values are 


Gamma Ray Curve Neutron Curve 


6 R. U. (limestone) 1150 E. U. maximum deflection 

9 R. U. (limestone) 1100 E. U 

12 R. U. (limestone) 1000 E. U. maximum deflection 
U 


9 R. U. (dolomite) 900 E 


maximum deflection 


maximum deflection 


Fig. | is a radioactivity log on which 
these values have been applied and the 
possible producing zones defined. 

Porosity scales have been developed 
for each different type of productive 
formation in the Paradox Basin. This 
was done by plotting effective porosity 
as determined by core analysis, against 
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neutron deflection measured on the log 
Examples of four such scales have been 
drawn in on Fig. | 

The scales have proved extremely 
reliable in the basin for reading effec- 
tive porosities directly from the radio- 
activity log 
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The Manvufacturer-Supplier Suggests .. .- 


WAYS TO REDUCE OILFIELD 


Two prominent oilfield equipment suppliers identify 


THE SERVICE COMPANIES, oil- 
field manufacturers, and supply com- 
panies which make up the Petroleum 
Equipment Suppliers Association, take 
a great deal of pride in the things they 
have helped to develop and design for 
the drilling contractor. 

Members of this association repre- 
sent a multi-billion-dollar industry 
supplying equipment and service de- 
signed for the use and benefit of every 
branch of the oil industry, but the 
drilling contractors are the biggest sin- 
gle purchasers of our goods and serv- 
ices. In addition to being a big volume 
purchaser, drilling operations require 
special tools, and quite often sudden 
service. Strong competition and a great 
flood of service has been built up in the 
oil well supply industry. Due to this 
strong competition, extravagant prac- 
tices have been allowed to grow and 
this has proved expensive for con- 
tractors and for the suppliers, manu- 
facturers, and service companies as 
well. 

Contrary to rather widespread belief, 
the margin of profit earned in our in- 
dustry is inadequate, and as a matter 
of fact, is to the point of being un- 
healthy, As an industry, we earn the 
small average dividend of 1.74 percent 
of our total income dollar. On the 
other hand, the average earnings 

(Excerpts from an address given by the author 
before the 17th Annual Meeting of the Ameri- 


ean Association of Oilwell Drilling Contractors, 
held at Tulsa, Oklahoma, October 13-15, 1957.) 
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costly practices and offer ways 


The Supplier and 


by Rainey Elliott, President, 


Jones & Laughlin Supply Division, 


Tulsa, Oklahoma 


plowed back into the building-up of 
the companies to serve the oil industry 
properly are 4.76 percent of our income 
dollar. 

Mutual understanding and coopera- 

tion by the supplier and the contractor 
can surely reverse the trend of expen- 
sive and sometimes foolish practices 
of service that exist. Here are some of 
the important problems. 
1. Coordinate supply deliveries. Less 
and less does the toolpusher or the con- 
tractor come into the supply store. It 
is not at all uncommon for a toolpusher 
to give an order for 10 Ib of rags to a 
salesman to be delivered that day or 
the next, while he himself may make 
1 or 2 trips the same day into the town 
where the store is located. The supply 
man is willing to take this order and 
in some cases deliver it as far as 50 to 
70 miles away, because he hopes it 
will lead to his participating in some 
of the expensive items the contractor 
must buy in the drilling operation. 
There are countless trips made by sales 
and service people to try to see a dril- 
ling representative where no contact 
is made whatsoever, due to poor plan- 
ning. Also, there are countless trips 
made where contact is made, but no 
constructive business is discussed. 

This is not to suggest that field serv- 
ice to rigs should be discontinued nor 
that all field sales calls should be dis- 
continued. Supplier and contractor 
both are entitled to good intelligent 


field sales calls that should be designed 
to introduce new items, new applica 
tions and gather information for a bet 
ter rounded inventory at the supply 
base. By the contractor's understanding 
our problem of extravagant servicing, 
it is certain that there are many trips 
that drilling representatives can elim- 
inate on the part of the supply and 
service man. 

2. Know your supply store. More fre- 
quent stops into the store at your sup- 
ply base can accomplish a great deal 
in learning of new items and, certainly, 
reduce the frequency of rig deliveries 
A lot can be done in our respective 
organizations with a continual insist 
ence that our representatives have a 
justified business reason for the call 
that means the valuable time of busy 
toolpushers. 

3. Evaluate trade-ins realistically. Ex- 
travagant services do not by any means 
represent all of our increasing cost of 
sales to you. A very real problem is 
that of trade-in material on the pur- 
chase of new machinery. This has been 
a matter of considerable concern to 
drilling contractors. When a contractor 
presses his supplier to accept a trade-in 
of junk or unusable machinery or to 
give a trade-in allowance far in excess 
to the actual value of usable machinery, 
the contractor will no doubt pay for it 
one way or the other sooner or later. 
Again, there are good legitimate rea- 

Continued on page B-36 
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EQUIPMENT & SERVICE COSTS 


and means for reducing these 


excessive expenditures to combat rising prices 


PRICE OF FOREIGN OIL, legislation 
notwithstanding, has become, and will 
be in the foreseeable future, a signifi- 
cant factor in drilling activity in the 
United States. It is fundamental that, if 
costs of drilling and producing oil in 
the U. S. continue to mount as rapidly 
as they have in the last few years, any 
optimistic forecasts of drilling and pro- 
duction are wishful thinking. Accord- 
ingly, costs of oil production are as 
vital to suppliers, if not more so, than 
to petroleum industry buyers. 

Here are ways buyers can help re- 
duce costs. 
1. Benefit from trained men. Many 
suppliers conduct training courses and 
other educational programs for their 
store men and salesmen, thus keeping 
them abreast of new developments and 
training them to give engineering and 
technical advice to the purchasing 
group. Do you take full advantage of 
this knowledge and technical skill? 
2. Avoid duplicated deliveries. Your 
industry has invested capital in auto- 
mobiles and, additionally, has hired 
sufficient field personnel to handle field 
purchases at the supply stores. Since 
in practice that is not being done, sup- 
pliers have been forced to invest in 
pickup trucks to deliver miscellaneous 
supplies to well sites and thereby to 
tie up hundreds of men in this work. 


(Condensed from a paper presented to the 
Petroleum-Industry Buyers’ Group at the 
American Petroleum Institute's 37th Annual 
Meeting held in Chicago, November 12, 1957.) 


by F. M. Mayer, President, 


Continental-Emsco Company 


Dallas, Texas 


This duplicate investment by suppliers 
and operators for the same service costs 
our respective cencerns hundreds of 
thousands of dollars per year. 

Emergency situations will arise and 
suppliers have been and always will be 
eager to handle them. It is not uncom- 
mon, however, for your field personnel 
to place small orders at the field store 
with delivery request and then for a 
supply company car to follow, to the 
well site, the car of the person who 
placed the order. 
3. Limit “rush” orders. Then there are 
the rush orders. A prompter release of 
inquiries and requests for quotations to 
suppliers would effect economies by 
enabling us to do a better merchandis- 
ing job through our regular established 
channels 

Rush orders require additional com- 
munication, handling, transportation 
and, in many instances, overtime pay 
All of this can be eliminated when 
business can be handled “routine.” 
4. Save on quotations. Tremendous 
competition in our industry is graphic- 
ally shown by the fact that, despite 
great increases in sales volume, net 
profit of the supply group of Petroleum 
Equipment Suppliers Association has 
declined from a little over 3 cents for 
1950 and 1951 to slightly over 2 cents 
for 1955 and 1956, and it will probably 
be under 2 cents for 1957. 

With such competition, relatively 
few quotations should be necessary to 
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obtain goods at the proper price. To 
submit quotations requires phone calls 
telegrams, and tying up of manpower 
This expense is compounded when a 
large group of suppliers are asked to bid 
without any possibility, at the outset 
of participating. Remewber, when you 
ask for a quotation on a complicated 
piece of equipment, it may take days 
of work on the part of engineers, esti- 
mators, and pricers to prepare it. 

5. Estimate future needs, There seems 
room for savings if operators could 
forecast requirements regularly. De 
mands vary and are highly changeable, 
but if such guesses are within range a 
reasonable number of times, we could 
have adequate stocks at the right time 
and the right place to serve you eco 
nomically and without carrying an ex 
cessive inventory. Your group has been 
very helpful in the past and now, since 
practically everything is in full supply, 
forecasting can add economies for both 
the manufacturer and the distributor 
6. Stick to standards. Cost-wise it is 
unsound to manufacture and merchan- 
dise a variety of products for the same 
use, though of slightly different design 
Much of this is brought about through 
slight differences of opinion on the 
part of the engineers from purchasing 
concerns. Perhaps all of us, including 
our Own engineers, have gone a little 
overboard for frills. Some gadget 
some slight change in a piece of ma 

Continued on page B-36 
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The Supplier and the Contractor 


sons for the trade-in practice of usable 
machinery at fair and reasonable 
values. 


4. Respect credit relationships. An 
area which is vital to both supplier and 
contractor and which has not had 
enough discussion or understanding is 
the matter of credit. Supply house 
credit is historical, and as all good 
credit relations must be, is of a very 
personal nature. Individual integrity, 
as well as corporate integrity is surely 
the keynote. If the keynote becomes 
sour because credit is extended without 
physical assets to follow along behind 
integrity, the result at times is one of 
disaster for one party and a serious 
injury to the other party. There is a 
need for better understanding of the 
limits of supply house credit extension 
Unfortunately, it doesn’t seem possi- 
ble that any one company can at all 
times have large funds for the purpose 
of credit extension and at times, even 
the companies with large funds reach 
their limits. Usually a sincere business 
conference will present this fairly, and 
it should be readily understood. Our 
credit officials are well qualified in 
many cases to advise on credit and 
financial matters. 
5. Keep pace with technology. Today's 
drilling operation is so highly technical 
that its resemblance to drilling a well 
as recently as 15 years ago is very 
slight. Many technological changes 


have made it necessary that well trained 
and highly educated engineers be 
brought into the drilling industry. 
Every phase of a modern day drilling 
rig requires more skill than ever before. 

Technicians are not confined to the 
actual mechanical and field operation 
but are needed in contractor offices for 
general management and, certainly, in 
frequent contacts with engineering de- 
partments of producing companies. To 
be sure, employment of such personnel 
has increased the contractors’ employ- 
ment costs and, in turn, the suppliers 
employment costs greatly. But, it has 
definitely proved to be essential if we 
are to survive and progress. This trend 
is resulting in a mutual understanding 
and the mutual respect of each other's 
rights and capabilities 


6. Recognize social obligations. ‘There 
is likewise a very definite trend to more 
dignity in the conduct of our respec- 
tive businesses individually and collec- 
tively which is altogether natural and 
becoming. This is natural for the oil 
business has rapidly developed into the 
world’s greatest energy source, one of 
the world’s greatest industries from in 
vested capital, one of the largest em- 
ployers, and it generates huge tax in- 
come for our local, state, and federal 
governing bodies. Since we are both 
such a large segment of this overall 
oil picture our responsibility to society 
becomes quite evident and we have the 
obligation to conduct our business 
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along such lines that give full recogni- 
tion to this responsibility. 


7. Keep an eye on the future. It is 
quite obvious that our potential for the 
next 10 years is a real challenge. To 
be sure, there will be slack periods, but 
with the increase in industrial demand, 
population increase and a greater por- 
tion of the total energy requirements, 
we can expect consistently good busi- 
ness in the drilling and supply industry 
Now, whether that will prove to be a 
“profitless prosperity” or we will ac- 
complish a fair return on our sales and 
services is an entirely different matter 
This gets down to the question of how 
we run our business. There is one sure 
thing — it is up to us individually to 
run our business for we cannot expect 
our customers to do it for us, As long 
as we engage in private enterprise, soci 
ety as a Whole and the oil industry spe 
cifically expect us to continue to im 
prove our equipment and _ services, 
drilling techniques and managements 
to fulfill our commercial and moral 
obligation 

The challenge to remain strong tor 
the present and plan for the future ts 
the basis for the statement that policies 
made today will be far-reaching in the 
world oil picture. 

With good teamwork we can and 
will support each other for even greater 
contributions to the advancement of 
oil — the blood stream of our modern 
world. *** 


Mutual Problems of Purchasers and Sellers 


chinery, may have a little merit but 
may no: be too economical when 
weighed against the extra cost. If pur- 
chasing agents could work with com- 
pany engineers in the initial stages of 
specifying, the costs could be reduced. 
7. Save your contractor, One mutual 
problem is not so much in the realm 
of savings to be effected presently but 
rather in the field of future expenses 
to be avoided. It is the position of the 
drilling contractor. The drilling con- 
tractor is a specialist who has taken 
over this operation from the oil indus- 
try to such an extent that 94 percent 
of all drilling in the U. S. is done by 
the contractor. A producing group can- 
not own equipment and drill wells as 
economically as a drilling contractor. 
If the producers could, they would be 
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doing it. But if conditions do not 
change, the producers may have to re- 
enter the drilling business and assume 
the responsibility of its tremendous in- 
vestments and need for great flexibility. 
The recompense the contractor is re- 
ceiving for the work he is doing is not 
commensurate with the investment he 
has, the risks he takes, the initiative 
and know-how he possesses, and the 
tax burden he must bear if any profits 
are made. 

You, with your experience, appreci- 
ate that in purchasing materials or 
services the lowest price is not always 
the cheapest price. Your companies 
should insist that the contractor have 
first-class equipment, be in position to 
meet his obligations, be a competent 
and efficient operator, and then you 


should expect to pay him enough to 
keep him in business. 

8. Research for lower costs. If the sup- 
ply and the oil-producing industries in 
the U. S. are to be kept in a healthy 
condition, our mutual problem is to 
develop through research new and 
cheaper methods for finding and de- 
veloping oil and gas production in the 
U.S. 

We must have faster and cheaper 
exploration and drilling methods as 
well as more economical producing 
methods. Members of the Petroleum 
Equipment Suppliers Association ex- 
pend both money and energy on a tre- 
mendously accelerating scale to solve 
these problems. Many of your com 
panies are doing the same. Our efforts 
are bound to be fruitful. *“*e* 
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In Northwest New Mexico... 


PILOT LPG INJECTION 
UNDERWAY 
AT BISTI 


FOUR, 
CORNERS. 
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Donald M. Taylor 


Gulf Coast Editor 


INJECTING about half a million cubic 
feet of gas per day in a central well, 
Sunray Mid-Continent Oil Company 
is sweeping 31,000 bbl of previously- 
injected LPG outward toward four re- 
covery wells spaced at the corners of 
a 40-acre tract in the Bisti field of 
northwestern New Mexico. Injection 
will continue at this rate for about 300 
days, during which time some 600 bbl 
of oil per day will be produced from 
the four recovery wells. 

This is the first miscible phase dis- 
placement recovery project ever to be 
tried in New Mexico. And, should this 
pilot project prove successful, it could 
mean that operators in the Bisti field 
will be able to increase ultimate re- 
covery through unitized miscible in- 
jection by some 24 million bbl from 
the field’s estimated 100 million bbl of 
oil originally in place. This amount 
is over and above engineering estimates 
for primary and conventional second- 
ary recovery operations. 

In dollars and cents, value of the ex- 
tra oil comes to a tidy $52 million! 
Yet, this may be chicken feed when 
compared with the value of the extra 
oil that may be recovered from simi- 
lar fields throughout New Mexico and 
the Four Corners area if this operation 
succeeds. For the Bisti field is said to 
be probably the most difficult proving 
ground the new oil recovery method 
has yet faced. The field has a solution- 
gas drive — the least efficient drive 
mechanism, combined with a high 


Promising technique may ultimately recover over half the 
field's estimated 100 million bbl of oil originally in place 


paraffin content of the oil. The latter 
interferes with vaporization of gas in 
the reservoir. In addition, the forma- 
tion has a fairly wide variation in per- 
meability. So, if miscible phase recov- 
ery works well here, widespread 
applications should soon follow. 

To better understand the difficulties 
which are inherent in the reservoir, 
take a look at a committee of engineers’ 
estimates for recovery by conventional 
means: 

Primary recovery from 
solution gas drive 

Secondary recovery from 
gas injection 

Oil left in the ground at 
abandonment pressure 70,000,000 bbl 


20,000,000 bbl 
10,000,000 bbl 


Total original oil 
in place 100,000,000 bb! 
But, by using miscible phase recov- 
ery, engineers hope to recover a total 
of 56,000,000 bbl — leaving only 44,- 
000,000 bbl in the ground at abondon- 
ment! 


What Is Miscible Phase 
Displacement? 

Of late, miscible phase displacement 
has become a major topic of discussion 
whenever petroleum engineers get to- 
gether. While the basic idea is not brand 
new, it has come into prominence 
within the past 18 months by virtue 
of accelerated laboratory studies and 
field tests. 


Basically, the idea is to inject a pre 
determined volume of a liquid hydro 
carbon, usually butane and/or propane, 
into an injection well, followed by na- 
tural gas injection. Natural gas pushes 
the LPG slug which in turn sweeps 
oil in the reservoir through pore chan- 
nels to a producing well. 

What is miscibility and why is it bet- 
ter than water? Miscibility means that 
the injected material is miscible or can 
be mixed homogeneously with the res- 
ervoir hydrocarbons. LPG is miscible 
in reservoir oil; natural gas is miscible 
in LPG as well as in oil. 

Purpose of a miscible slug, rathe: 
than water, is to overcome the capillary 
forces that tend to hold oil in the tiny 
pore spaces. These capillary forces are 
established in the presence of two im- 
miscible liquids, such as oil and water 

By providing a miscible slug to push 
the oil through the reservoir, capillary 
forces do not exist, and practically all 
the oil moved by the miscible slug can 
be recovered. There will be sealed off 
pore spaces through which the miscible 
slug will not move . and, conse 
quently, oil in these traps will not be 
recovered. Also, the sweep pattern, or 
horizontal shape of the slug front does 
not cover the entire area, and oil 
not moved by the slug from these un 
swept areas will be left behind. The 
former is referred to as conformance 
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Map of the pilot test area in the Bisti 
field. Central injection well is 5 ft east and 
5 ft south of the section corner that is the 
exact center of the 40-acre square. 


efficiency; the latter as pattern 


efficiency 


Thumbnail History of Bisti 

It has been estimated that the orig- 
inal oil in place amounted to about 100 
million bbl. Porosity of the reservior 
varies quite widely from 5 to 20 per- 
cent, averaging about 11 or 12 percent; 
permeability, too, is quite irratic, rang- 
ing from practically zero to about 375 
millidarcys, averaging about 52 md. 
Produced oil has an API gravity of 
about 39 deg. A number of operators 
in the tield have testified before the 
New Mexico Oil Conservation Board 
that oil from primary recovery will not 
pay for the wells if spacing is less than 
80 acres. Hope for profitable depletion 
of the field appears to lie in the antici- 
pated success of the miscible phase dis- 
placement project. 

Discovery of the field. The Bisti 
field is about 30 miles south and east 
of Farmington, New Mexico, in a deso- 
late, sparsely populsted area. It was 
discovered in October 1955, when El 
Paso Natural Gas Company brought in 
its Kelly-State No. | with production 
coming from the Upper Gallup sand. 
Shortly after, British-American Oil 
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How the LPG injection project works. Tota! amount of LPG is 30,000 bbl. Ges is 
injected at the rate of about 600,000 cu ft per day to maintain a pressure of 1450 psi as 


the crude is swept to production wells 


Producing Company discovered pro 
duction in two Lower Gallup sands. In 
the months that followed, the field was 
extended for 15 miles in a northwest- 
southeast direction. Today, there are 
about 120 wells in the field. Most of 
the wells have to be fractured; and 
after frac, they usually come in flowing 

Geology. The three sand members 
that make up the Gallup pay section 
are found in various combinations in 
the wells at depths ranging from 4500 
to 5000 ft. Sands are basal members of 
the Mesaverde group of Upper Cre 
taceous Age. 

Early engineering studies. Early in 
the history of the field, it became ob 
vious that if wells were to pay out, 
operators would have to institute a 
definite plan to improve recovery. The 
Bisti Engineering Committee was or- 
ganized on June 12, 1956, with repre- 
sentatives from all the major operators 
Its purpose: “Collecting, analyzing, and 
disseminating factual data on the field.” 

After careful study, the committee 
concluded that the operators would be 
lucky if more than 20 percent of the 
original stock tank oil in place were 
recovered by primary operations. 

Laboratory experiments indicated 


that a water flood would be out of the 
question because of low recovery by 
this method. The committee estimated 
that gas injection as a secondary re- 
covery and pressure maintenance mea- 
sure would increase recovery by ap- 
proximately 50 percent. 


Preliminary Pilot Plans 

Cost of individual wells in the field 
ranges from $48,000 to $72,000, and 
the income from primary recovery will 
barely equal this amount in most in 
stances. Engineers associated with the 
field felt there was a good chance that 
miscible phase displacement might pro 
vide a better method of improving re 
covery. If it were started while the field 
was still young and bottom-hole pres 
sures high, its chances of success were 
good 

Organization of the pilot project. 
Virtually all the companies operating 
in the field are involved in the pilot 
recovery project. Sunray Mid-Conti 
nent is the operator with British-Ameri 
can and Phillips Petroleum Company 
as partners. Supporting the experiment 
are Shell Oil Company, El Paso Na 
tural Gas Company, and Amerada Pe 
troleum Corporation. 


Set-up for injecting the 30,000 bb! of LPG. Tank trucks were required to haul in 
the butane and propane. Shown here are two |1,100 gal tanks used for field storage 
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Well head of the injection well, known as Sunray Mid-Continent's Federal GI No. | 
Gi stands for gas injection. LPG injection was at the rate of 1100 bbl per day 


Test site. At a section corner in the 
northwestern part of the field, four pro- 
ducing wells provide an excellent set- 
up for the pilot test. Wells are in a 
typical 660-ft offset pattern enclosing 
a 40-acre square. On the eastern side 
are Sunray’s Federal C-1 and C-2; on 
the western side are Phillips’ Hospah 
A-1 and British-American’s Marye 
No. 1. 

Pilot recovery plan. Engineers as- 
sociated with the project decided that 
an injection well should be drilled at 
the center of the site. Then, with all 
of the wells in the area shut in except 
the four recovery wells, the reservoir 
would be swept from the inside out. 
This is, in effect, a five-spot pattern 
in reverse. For obvious reasons, the 
areal efficiency will not be as great 
as that of a conventional five-spot - 
however, most of the oil driven outside 
the drainage area of the recovery wells 
can be produced in subsequent opera- 
tions. 

Initial assumptions. Using facts 
gathered from producing wells in the 
vicinity of the test site, engineers were 
able to come up with the following 
assumptions: 

Average porosity of the 40-acre sec- 
tion, 10.7%. 

Average thickness of the sand, 16.4 ft. 

Connate water, 21.0%. 

Reservoir bbl in place, 660 bbl/acre ft. 

Total reservoir oil for 40 acres, 433,000 
bbl (reservoir). 

Primary recovery from solution gas 
drive carried to reasonable abandonment 
pressure, 85 bbl/acre ft (stock tank oil) 

Total primary recovery for 40 acres, 
56,000 bbl of stock tank oil. 

Formation volume factor, 1.25 

Keep in mind that these figures were 
estimated. The four wells in the test 
area had been drilled before any serious 
thought had been given to miscible 
phase displacement. A more careful 
analysis made of the cores in the in- 
jection well seemingly indicates that 
some of the above figures are rather 
modest. 

Estimated efficiencies. Again, there 


is some likelihood that early assump 
tions might prove below those that will 
actually be realized. But, for economic 
calculations, this was desirable in view 
of little factual data available to the 
engineers at the outset of the test 
Early estimates of recovery from the 
40-acre pilot project were based on the 
following assumptions: 
(a) Pattern or sweep 
efficiency 
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Packaged compressor 
used to compress 
pipeline gas from 761 
psi to 1400 psi 

injection pressure. Engine 
is 165 hp at 1600 rpm, 
turning the compressor 
at 600 rpm. Discharge 
line is at right. 


(b) Conformance efficiency 70 

(c) Displacement efficiency 95‘ 
Estimate oil recovery trom 40-acre 
pilot project 

(a). (b). (cc) 433.000 bbl 
206,000 reservoir bbl 

Applying formation volume factor 
(which corrects for the shrinkage of 
a barrel of reservoir oil when it reaches 


the surface and gas is separated out) 


important visitors on 
hand during LPG 
injection. Left to right 
W. C. Whaley, 

president of Sunray 
Mid-Continent, Hon. Ed 
Mechem, governor of 
New Mexico and R. E. Foss 
Sunray vice president in 
charge of production 











Typical producing well, 
Phillips Petroleum 

Hospah A-!, located at 
the northwestern 

corner of the 40-acre 
pilot injection tract. 
There are similar producers 
located at each corner of 
the square plot. 


206,000 + 1.25 = 165,000 bbl of 
stock tank oil. 

It was further assumed that any oil 
left behind would be recovered when 
gas in the reservoir was produced. This 
figure was estimated at 16 percent of 
the oil left in the reservoir. Amount 
of oil produced from the reservoir after 
miscible displacement by means of pro- 
ducing injection gas amounts to: 

Oil left in reservoir: 

433,000 bbl 
206,000 bbl 
227,000 reservoir bbl 

16 percent of 227,000 bbl = 36,320 
reservoir bbl. 

Applying the formation factor, the 
volume is converted into stock tank 
oil, as follows: 

36,320 + 1.25 = 29,000 bbl stock 
tank oil. 

This brings the total estimated re- 
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Gas for injection is 
received through this 2!/2-in. 
line at 76! psi. Gas goes 
through a scrubber before 
entering packaged 
compressor located near 
injection well. 


covery from the 40-acre pilot to: 
165,000 stock tank bbl 
29,000 stock tank bbl 
194,000 stock tank bbl of oil. 
The increase due to secondary recov- 
ery operations would be: 
Estimated total recovery from miscible 
phase operation, 194,000 bbl of STO. 
Less estimated primary recovery, 56,000 
bbl of STO. 


Increase due to miscible phase recovery 
operation, 138,000 bbl of STO. 


Payout Estimates 

Roughly, the cost of the pilot opera- 
tion was estimated at $146,000 with 
about $66,000 going for the cost of the 
injection well and rent of the compres- 
sor, etc.; $60,000 was allowed for the 
purchase of butane and propane, and 
about $20,000 for the cost of the na- 
tural gas. 

Value of the 138,000 bbl of crude 


would be about $302,000 making the 
net gain about $156,000. (A large part 
of the cost of the gas can eventually be 
recovered after the oil is depleted.) 


DRILLING THE INJECTION WELL 


The injection well is only 5 ft east 
and 5 ft south of the section corner in 
the center of the site. As was customary 
in the field, Sunray set 366 ft of 85 
in. surface casing in a 12'4-in. hole, 
then drilled a 7%-in. hole to total 
depth. With a diamond bit, well was 
cored from 4800 to 4885 ft and from 
4885 to 4970 ft. A string of 542-in 
casing was landed at 4973 ft and ce 
mented to 3650 ft with 200 sacks. 

The well is called the Federal Gl 
(gas injection) No. 1. 

Information from the cores. Plans 
called for the upper section of the 
Lower Gallup to be swept. From the 
cores and logs, engineers decided on 
perforating (four shots to the foot) 
from 4826 to 4847 ft. In this 21-ft in- 
terval, permeability varied from 0.06 
md to 284 md. The arithmetic average 
value of permeability was 52 md and 
the interval between 4832 and 4842 ft 
appeared to be the most productive 
zone. 

Porosity for the section averaged 
16.7 percent according to core analy 
sis with connate water empirically cal 
culated to occupy 25 percent of the 
pore space. 

Oil in place was estimated at 778 bb! 
per acre-ft—a figure considerably 
higher than that estimated for the fou: 
recovery wells. 

Cleaning and testing the well. Afte: 
perforating, Sunray swabbed the well 
in through the tubing which was set 
on a packer capable of withstanding 
a 3500 psi pressure differential. Well 
was then tested for production for two 
days. Purpose of this was to establish 
a productivity index and to calculate 
permeability. These figures were used 
to back up core analysis. 

Also, this production cleaned the 
face of the sand — Sunray engineers 
ran frequent shakeout tests of the oil 
to determine just how clean it was. 

For obvious reasons, this well was 
not fractured. 


HISTORY OF RECOVERY WELLS 


All four of the recovery wells had 
been producing prior to the start of 
the pilot recovery project. Their total 
production amounted to about 73,000 
bbl — although only ‘4 of this amount 
can be charged against the drainage 
area in the test. 

All of the wells were completed in 
the conventional manner for the Bisti 
field. They were perforated four shots 
to the foot and fractured with 30,000 
to 35,000 gal of oil, using | Ib of sand 
per gal of oil. 


THE PETROLEUM ENGINEER, December, 1957 





Radioactivity log of one of the four pro 
ducing wells, Sunray's Federal C-!, perforated 
from 4824 to 4856 ft 





Initial potential of Sunray’s Federal 
C-1 was 288 bbl per day with a 640 
gas-oil ratio. This well flowed, and was 
considered to be the best well of the 
four. Federal C-2 was perforated in 
both zones 

Shut-in pressures. Prior to the start 
of the pilot injection, all wells in the 
vicinity were shut in and allowed to 
stabilize. Their bottom-hole pressures 
were recorded, so pressure build-up 
tests could be run during the injection 


INJECTING LPG 


Original plans called for the injection 
of 23,000 bbl of LPG which was 
the approximate volume of 5 percent 
of the hydrocarbon in place in the res 
ervoir. However, when cores from the Electric log of injection well, Federal Gi 
injection well indicated the possibility No. |, perforated from 4826 to 4847 f 
of greater porosities throughout the 
reservoir, the figure was increased, (It 
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might be noted that the only limiting 
factor on the amount of LPG that can 
be injected is its expense.) The final 
figure arrived at was 31,000 bbl. Here’s 
the way this quantity was injected: 

Butane 7591 bbl 
Butane-propane mixture 17,047 bbl 


(8194 bbl butane — 8853 bbl propane) 
Propane 6377 bbl 


Total LPG 31,015 bbl. 
Rate of injection. Injection of LPG 
in the order given above was started at 
7:30 p.m. on August 21, 1957, and 
continued at the rate of about 1100 bb! 
per day until the injection was com- 


Well No. 

Sunray Federal C-1 
Sunray Federal C-2 
Phillips Hospah A-1 
British-American Marye 1 


pleted. Injection pressure was about 
1000 psi. 

LPG supply. LPG was hauled in by 
tank truck. Two 11,100-gal storage 
tanks were installed in the field so in- 
jection could progress continuously 
once it was started. Quantities were 
measured by gaging the trucks and 
measuring at the tanks. 

Production during LPG injection. 
Production was set up to run about % 
the rate of the LPG injection. Because 
of field problems there was some varia- 
tion in this respect. Here is the desired 
and the actual production: 


Desired Actual 
Cumulative Cumulative 





Total production 


Perf. Interval Production Production Difference 
4824-4856 ft 4035 bbl 4032 bbl 3 bbl 
4836-4858 ft 3060 bbl 2475 bbl 585 bbl 
4836-4856 ft 3425 bbl 2008 bbl 1417 bbl 
4836-4858 ft 3780 bbl 3334 bbl 446 bbl 
14,300 bbl ~=——-11,849 bbl 2451 bbl 


All of the wells were shut in 24 hours prior to completing injection of LPG. 


Pressure build-up during LPG injection. 


Well No. 

Sunray Federal C-1 
Sunray Federal C-2 
Sunray Federal C-3 
Sunray Federal C-4 
Sunray Federal C-7 
Sunray Federal C-8 
Phillips Hospah A-1 
British-American Marye 1 








Bottom-hole = Shut-in build up at finish 


pressure at start of LPG inj. 

1184 psi 1390 psi 
1215 psi 1367 psi 
1173 psi 1229 psi 
1249 psi 1317 psi 
1156 psi 1388 psi 
1369 psi 

1232 psi 1344 psi 
1203 psi 1292 psi 


NATURAL GAS INJECTION 


Arrangements were made to pur- 
chase natural gas from El Paso Natu- 
ral’s pipeline near the test site. Sunray 
engineers calculated that if a reservoir 
pressure of 1450 psi were to be main- 
tained, the gas injection pressure at 
the well head would have to be about 
1400 psi. Since the pipeline delivery 
pressure was 761 psi, a field compres- 
sor unit of about 100 hp would be re- 
quired if the volume to be handled ran 


Total thickness 


Well No. of perf. interval 
Sunray Federal C-1 24 ft 
Sunray Federal C-2 22 ft 
Phillips Hospah A-1 20 ft 
British-American Marye | 22 ft 


Totals 


Should one of the wells be unable to 
meet its larger allowable, gas injection 
will be cut back, and the lower figures 
will be used for daily production. 


Conclusion 


The test is already well underway, 
and production and injection are going 
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| million cu ft per day. Actual horse- 
power of the field unit ran 165. 

Tentatively, the injection schedule 
was set at 1 million cu ft per day until 
the desired pressure of 1450 psi was 
reached in the reservoir. After that, 
the gas injection would be cut to about 
600,000 cu ft per day to provide for a 
total production of 600 bbl of oil per 
day from the test project. 

Here’s the way the production was 
allocated between the wells: 


Allocated percentage 
of total production Barrels per day 


28.22% 94 or 169 bbl 
21.41% 72 or 128 bbl 
23.95% 80 or 144 bbl . 
26.42% 88 or 158 bbl 
334 or 599 bbl 


100.00 % 


according to plan. Sunray engineers 
connected with the project believe that 
it will perform as well or better than 
estimated. If it does, the Bisti field will 
change from a marginal operation to a 
profitable one, and open up new vistas 
for other fields in the Four Corners 
area. *** 


Bradford Labs 
Gets New 
Building, 
Expands 
Services 


Bradford Laboratories, a firm spe 
cializing in water treatment for the 
secondary recovery of oil, has just 
moved into a new headquarters build 
ing on the northern outskirts of Evans 
ville, Indiana. 

The new laboratory building offers 
facilities for both mineral and bacterial 
analyses and reports as well as on-the- 
spot field consultations for water-flood- 
ing operations. The firm also provides 
water consulting services for injection 
wells, and downhole treatment of pro- 
ducing wells. The completely equipped 
laboratory is one of three operated by 
the Bradford Laboratories, a subsidiary 
of Hagan Chemicals & Controls, Inc 
Pittsburgh. 

Other branch laboratories are located 
in Huntington, West Virginia, and 
Bradford, Pennsylvania. A fourth 
branch will be opened in Abilene, 
Texas, on January 1 to service the 
water-flood fields in West Central 
Texas. 

Bradford’s Evansville branch has 
been servicing secondary recovery op- 
erations in a three-state area since 1950 
Much of the current work by Bradford 
Laboratories is in the Illinois-Indiana 
oil fields, along the Wabash River in 
Daviess and Hartford counties, Ken- 
tucky. 

In such secondary recovery opera 
tions, water injection wells are spotted 
at strategic points around the produc- 
ing well. Tons of injected water force 
the Oil, imprisoned in the subterranean 
formation, toward the producing well 
where it is pumped to the surface 
Through this technique, millions of 
barrels of oil are now being recovered 
from fields once considered depleted 

In order to maintain a continuous 
flow of oil, this water must be treated 
chemically to prevent organic and min- 
eral precipitates from choking off the 
natural flow channels and fissures in 
the oil-bearing strata. 

According to James Holben, man- 
ager of the Evansville branch, Bradford 
Laboratories will continue to design 
and supervise construction of complete 
oil field water treatment plants as well 
as provide technical consulting serv 
ices 
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JOHNSTON 


. PUMPING UNITS 


ee 


The low price of Johnston Hydraulic Pumping Units is due to streamlined, simplified 


design and manufacture, made possible by years of experience in production and 


hydraulics. 
From grass roots to 9000 feet — that's the range of Johnston Hydraulic Pumping 


Units. They may be powered by electric motor or any type internal combustion engine. 


Remember this. Here is a pumping unit that will SAVE YOU MONEY — Cost you 
Less than any competitive unit. Less for Transportation; Less for Installation; Less for 
Maintenance; Increase Life of Sucker Rods, Bottom Hole Pump, and in many instances 


increase production. 


3 FT. STROKE 6 FT. STROKE 9 FT. STROKE 12 FT. STROKE 











ENGINEERED OIL TOOLS, INC 
P. O. Box 1665 ° Houston, Texas 
Please mail special pamphlet on Johnston Hydraulic 
Pumps to 


Compeny 








Just 160 miles from “here™... 


conNEns HAUL 
i 


TA a LIT COLORADO 


'ZONA "4 NEW ME 
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Editor’s Note: two 
crude pipelines are under construc- 
tion to give outlet to production from 
the Aneth and surrounding fields. 
This production, to date, has been 
small since most wells are tested and 
then shut-in. 

But what of this limited produc- 
tion? How is it being taken to mar- 
ket? Here’s the trail to rail story... 








P 407 
Tom V. Broadbent 


Associate Editor 
The Uteco Torch 


ON JUNE 18, 1956, the first railroad 
tank car was loaded with crude at 
Thompsons, Utah, and the Aneth oil 
haul was underway. Up to our refinery 
from the rich Aneth pool in Utah's 
southeast corner came the crude petro 
leum by road and rail, a distance of 
377 miles. Operating from a new ter- 
minal at Monticello built especially to 
handle the crude, trucks carried the 
oil over 25 miles of rough desert trails 
within the field to State Highway 47, 
then 16 miles over a graded road to 
Blanding, Utah, up 47 for 119 miles 
through the uranium country of Bland 
ing, Monticello, and Moab to the 
D&RGW railhead at Thompsons. Here 
the oil was pumped directly into tank 
cars for the last lap of 217 miles to 
Salt Lake City and the Utah Oil 
refinery 

But distance does not tell the whole 
story. During the early months, when 
Pacific Intermountain Express was 
pioneering the haul, the problems were 
out of all proportion to the distance, 
as some of the pictures on these pages 
vividly show. All the crude had to be 
hauled from deep in the field by trucks 
traveling on sometimes worse than 
“primitive” roads. Water rushing un 
expectedly down Montezuma Wash 
undercut the road and a giant PIE two 
trailer tanker nosed over into the 
muddy water. A few drops of rain 
sometimes turned the soft clay. trails 
into slippery slides of mire for the 
tankers; the steep trail coming out of 
the field up the bluff, a challenge even 
when dry, became impassable to ve- 
hicles going either up or down. It was 
not so unusual for drivers to find them- 
selves for days “down in the hole,” as 
they called it with more than a trace 
of bitterness 


to “here”... but “improved roads" are new words between the Aneth field and the 
railhead at Thompsons. Inspecting the tank car line up is Barr Moss, Utoco traffic manager. 














he trails in the field were hacked 
through the desert and slowly improved 
aS a cooperative venture chiefly be- 
tween The Texas Company, PIE, and 
San Juan County. Now, more than a 
year since the haul was begun, there 
has been much improvement. Across 
the shifty Montezuma Wash there is 
now a strip of concrete road, although 
the water is often high and runs across 
it. It is a country which does not permit 
its face to be changed without stiff and 
steady resistance. 

In March 1957, at the peak of the 
haul, PIE had 36 tankers in service, 
hauling about 30 loads per day. (Each 
truck, by the way, used 85 gal of diesel 
fuel per round trip.) In addition, W. S 
Hatch Company had joined in the 
haul on December 1, 1956. On March 
6, Utah Oil had a total of 233 railroac 
tank cars in service devoted exclusively 
to moving crude from Thompsons to 
Salt Lake City. During March, an aver- 
age of 32 cars, carrying a total of 5403 
bbl of Aneth crude, rolled out of 
Thompsons each day 

In early May, a 4-in. pipe out of 
a 10 and 12-in. gathering line extend- 
ing far into the field reached The Texas 
Company's Blanding tank farm, just 
east of Highway 47 about 16 miles 
south of Blanding. Their first truck was 
loaded at the tank farm on May 11, and 
the grueling trips through the field it- 
self were cut to almost none. Trucking 
distance to Thompsons was thus cut by 
about 40 miles 

The quantity of crude transported 
has tapered off since March. The daily 
average haul was reduced from 5403 
bbl in March to 2885 in May. June 
daily average was 2544 bbl. About the 
same was estimated for the remainder 
of the Aneth haul, which extended into 
the last month of this year 


Acknowledgment 

This article was first published in 
the Utoco Torch, publication of the 
Utah Oil Refining Company, Salt Lake 
City. The Petroleum Engineer grate- 
fully acknowledges this publication for 


the use of the story and photographs 
x*** 


Same story, same scene, different trucks. 
With every rain the Montezuma Wash seemed 
to eat away the earth fill at this infamous 
crossing — often taking trucks with it. Con- 
crete now spans the Wash at this point 


Direct tank truck to 
tank car transfer 

of Aneth crude is made at 
Thompsons, Utah. This 

was the end of a 160 mile 
truck haul and the 
beginning of a 217 mile rail 
trip to the Sait Lake 


City refinery ~ j 


The Texas Company's tank farm and loading rack at Blanding, Utah, was completed in 
May of this year. With its operation, much of the worst hauling in the field was ended 
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FIG. |. Principal treating fluids 
for well stimulation in different areas 
are shown pictorially in this map 
which indicates the major areas of 
activity in the Four Corners area 
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Dowell Incorporated 
Farmington, New Mexic« 


Well Stimulation Practices 
im the Four Corners Area 


ACTIVE drilling in the Four Corners 
area is confined at present to the Para 
dox Basin in Southeastern Utah and the 
San Juan Basin in Northwestern New 
Mexico. (Fig. 1.) In both of these 
areas, wells are usually stimulated upon 
completion. Different types of treat- 
ments are used in various areas of the 
San Juan Basin, but stimulation treat- 
ments throughout the Paradox Basin 
are much alike. 

Because lack of a pipeline market 
has kept most wells in the Paradox Ba- 
sin and the Bisti pool of the San Juan 
Basin shut in, evaluating stimulation 
methods in terms of long-term produc- 
tion results has been impossible in these 
areas. Such evaluations can be made 
after pipelines now under construction 
are completed and wells in these areas 
have produced for some time. 
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Fracturing and acidizing most common methods that show 


results. Lack of pipelines makes long-term evaluation difficult 


SAN JUAN BASIN 

Although many separate pools are 
recognized within the San Juan Basin, 
there are only two major areas insofar 
as types of stimulation treatments are 
concerned. One of these is the Bisti- 
Black Rock pool, while the other is the 
gas-producing area of the San Juan 
Basin. Treatments in the wide area of 
the San Juan Basin are much alike, al- 
though it includes the Blanco, Ignacio, 
Lindreth, and Fulcher-Kutz pools. 


Bisti-Black Rock Pool 

Bisti oil wells produce from the Gal- 
lup (Tocito) sandstone, usually topped 
at about 4500 to 5000 ft. This Upper 
Cretaceous formation must be frac- 
tured to produce commercially. Its 
permeability runs from zero to a high 
of 374 millidarcies. Porosity also be- 


gins at zero and ranges upward to 20 
percent, 

Fracturing treatments using lease oil 
as the carrying fluid are the usual rule 
in the Bisti-Black Rock pool. Fre- 
quently, wells which had no production 
upon completion have responded to 
fracturing with production as high as 
588 bbl of oil per day. Only some five 
or six wells in the area have been com- 
pleted as natural producers. In all likeli- 
hood, these wells will be fractured 
later when pipelines reach the Four 
Corners area to offer a ready market 
for production. 

The usual fracturing treatment has 
consisted of about 1000 Ib of sand per 
net ft of pay, carried in 1 gal of lease 
oil per Ib of sand. Sand concentration 
has been low during the early part of 
the treatment and increased as the 
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FIG. 2. Collapsible rubber storage tanks are easily transported in the rugged Four Corners area. Fracture 


treatment above was conducted in the San Juan Basin gas field where water 


treatment proceeded. Most treatments 
use four pump trucks, maintaining an 
injection rate of about 45 bbl per min 
Usual treating pressure has been about 
2350 psi, with the average formation 
breakdown pressure at around 2600 
psi 

Although no screen-outs have oc 
curred in the Bisti proper, some have 
occurred in recent extensions of the 
pool. In these outlying areas, fluid loss 
agents are helpful in preventing such 


screen-outs. Small amounts of such 


agents have effectively reduced fluid 
loss. For example, fluid loss for lease 
oil in this area, according to standard 
API tests, is about 200 ml per 30 min 
Using only 9.1 Ib of fluid loss agent pet 
: 1 of lease oil reduces fluid loss to 
13 ml per 30 min 

Operators frequently use mud acid as 


da 
> 
5 


a spearhead to reduce breakdown pres 
sures outside of the main Bisti area. In 
side the established pool, however, mud 
acid has been used very little 

Use of ball sealers. Bal! perforating 


FIG. 3. Water for fracturing gas wells in the San Juan Basin is supplied by pump trucks fre 
the San Juan River. Use of water as a fracturing fluid originated in this area 


is the popular sand-carrying agent 


sealers are often used during fracturing 
treatments in the Bisti area to insure 
breaking down the pay formation be 
hind all the perforations. A nylon bal 
coated with synthetic rubber ts now 
widely used in such treatments. Typica 
case histories which follow illustrate 
the use of these balls during fracturing 
treatments 

4 Bisti well was perforated fron 
4994 to 5068 ft with four perforations 
per it During a swab test, the wel 
produced only 5 gal of oil per hr. It 
was then fractured, with lease oil as the 
carrying fluid, using 30,000 Ib of sand 
and 160 ball sealers. Formation break 
down pressure was 2250 psi. Ball seal 
ers were injected at the rate of 32 balls 
every 3 minutes. Average injection rate 
during the treatment was 43 bbl per 
min. After the load oil had been re 
covered, the well pumped 80 bbl of o 
and 10 bbl of water per day 

Another Bisti well was perforatec 
from 4849 to 4930 ft with four shots 
per ft. Production on a swab test be 
fore fracturing was 3 bbl of oil pe 
hr. Fracturing treatment consisted o 
30,000 Ib of sand, carried in lease oil 
and 125 ball sealers. Formation break 


Twenty 


down pressure was 3400 psi 
five ball sealers were injected every 
minutes during the treatment. Average 
injection rate was 31.7 bbl per min 
Following the recovery of the fractur 
ing fluid, the well flowed 25 bbl of o 
hourly 


San Juan Gas Fields 
Gas-producing wells in the San Jua 
Basin are usually fractured, using water 





as the sand-carrying medium. In the 
Blanco pool itself, fracturing treat- 
ments seldom use less than 60,000 Ib 
of sand, usually with 1 to 1.5 Ib of 
sand per gal of water. In some cases, 
as much as 2 lb of sand per gal of 
water has been used. In the Ignacio, 
Lindreth, and Fulcher-Kutz pools, most 
treatments run about 30,000 gal of 
water, with 1 to 1.5 lb of sand per gal 
of water. Fracturing has been highly 
effective in boosting production in 
San Juan Basin gas wells. 

San Juan gas wells produce from the 
Cliff House, Menefee, and the upper 
and lower Point Lookout formations. 
Frequently, the Point Lookout forma- 
tions are perforated, and a two-stage 
fracturing treatment using perforation 
ball sealers is conducted. Then the up- 
per formations (Cliff House and Mene- 
fee) are perforated and given a two- 
stage treatment. A single, four-stage 
treatment is often used when the total 
amount of pay formation is limited 

Treatments in San Juan Basin gas 
wells ordinarily use about 2000 Ib of 
sand per net ft of pay formation. 
Average injection rate is about 60 bbl 
per min, but rates as high as 100 bbl 
per min are sometimes used 


Typical fracture treatment. Typical 
of treatments in this area is a gas well 
in the Pictured Cliffs formation, which 
was perforated from 3206 to 3252 ft 
Before the fracturing treatment, the 
well did not produce. It was fractured 
with water, carrying 30,000 Ib of sand 
Perforation ball sealers were also used 
The formation broke at 2300 psi. Balls 
were dropped in three separate stages 
of 50 balls each. Maximum pressure 
reached was 3100 psi. Average injec- 
tion rate was 71.5 bbl per min. On a 
three-hour test, the actual gas flow was 
2423 Mcf daily. The calculated abso- 
lute open flow was 5978 Mcf daily. 

Another Pictured Cliffs gas well, 
perforated from 3335 to 3372 ft, 
showed no production before fractur- 
ing and was given the same type of 
treatment as the well just discussed. 
Following the fracturing treatment, ac- 
tual flow on a three-hour test was 2151 
Mcf. Calculated absolute open flow 
was 4263 Mcf per day. 

A Mesa Verde gas well was per- 
forated from 3244 to 3278 ft with four 
perforations per ft. This well had no 
production before the fracturing treat- 
ment. It was treated with 30,000 Ib of 
sand, carried by water injected at an 
average rate of 51.5 bbl per min. Ac- 
tual flow following the treatment was 
1680 Mcf per day. Calculated absolute 
open flow was 4274 Mcf per day 


PARADOX BASIN 
Operators stimulate virtually all 
Paradox Basin wells. Although a few 
wells have been fractured, the major 
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FIG. 4. Fracturing at Bisti where most treatments use oil as the sand-carrying fluid. Usual 
treatment is 1000 Ib of sand per net ft of pay, and | gal of :ease crude per Ib of sand 


FIG. 5. Special fracturing header developed in Four Corners area 
takes up to three lines on each of the two bell-shaped domes. Each 
dome is equipped with check valve. Several such units can be assem- 
bled, one atop the other, to provide additional lines. Ball sealers 
injected through treating line at top which has full-bore check valve 


to prevent back flow. 


stimulation method now used is acidiz 
ing. In fact, the first significant dis- 
covery in the Basin, the Desert Creek 
No. 2, was completed for 1170 bbl of 
oil per day, following an acid treat 
ment. 

In the Paradox Basin, as in the Bisti, 
lack of a market has made thorough 
evaluation of stimulation practices dif- 
ficult. For this reason, acid treatments 
used by various operators are quite 
different. 


The Basin’s producing formations 
the Paradox and Hermosa, are lime 
stone. Their acid solubilities range 
from 60 to 98 percent. Pay zone thick 
nesses may be as little as 7 ft or as 
much as 120 ft. In most cases, opera 
tors set pipe through the pay zone and 
then perforate it. One major operator 
has made a practice of tailing-in the 
primary cement job with latex-cement 
to assure zone segregation when a 
well’s pay zone is near water. 
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Most of the early Paradox Basin 
wells were given a standard treatment 
of 500 gal of mud acid, followed by 
2000 gal of regular acid, regardless of 
the well’s condition. Typical results of 
these early treatments are given in 
Table | 


ABLE 1. Results of Acidizing 
Paradox Basin Wells. 


Productior 


Treatment BOPD 


Inhibited HC! 

ga Before After 
2000 Show 427 

Show 

1152 

Show 

336 

Show 

Show 

Show 

{84 

432 

Show 


Show 


Acid (h ue) 


ilgion 


Larger treatments now used. In gen- 
eral, treating techniques are now much 
the same, except that larger acid treat- 
ments are frequently used. Typical 
treating procedure recently has been 
first to clean perforations with 500 gal 
of mud acid. Most operators displace 
the mud acid into the formation. How- 
ever, some operators simply wash per- 
forations by slowly circulating acid 
across them. After this mud acid wash, 
wells located outside an established 
pool have usually been swab tested be 
fore acidizing 

The main acid treatment has con- 
sisted of from 2000 to 10,000 gal of 
inhibited hydrochloric acid, the volume 
depending upon the operator's prefer- 
ence. At present, there is considerable 
difference of opinion as to how much 
acid should be used. When pipelines 
now under construction are completed, 
production results of these wells can be 
judged, and acid volumes will probably 
hecome more standardized. 


Retarded acid treatments. In many 
cases, Operators are now using a spe- 
cial retarded acid, which penetrates 
deeper into the formation than regular 
acid. Retarded acid contains a special 
additive which lays a protective film 
over the formation rock as the acid 
reacts with it. This film slows the acid’s 
reaction rate on the covered part of the 
formation, while the acid continues to 
react vigorously with new portions of 
the formation. 

Results of retarded acid treatments 
have been so good that one major pro- 
ducer has largely standardized on 10,- 
000 gal retarded acid treatments, fol- 
lowing the 500 gal mud acid wash. 

An example of the use of larger 


treatments and retarded acid is the case 
of a well treated in two producing 
zones, from 5694 to 5737 ft, and from 
5812 to 5858 ft. The lower interval was 
treated with 500 gal of mud acid, 
washed over the perforations at the 
rate of 1 bbl every 15 minutes. Follow- 
ing this treatment, a swab test showed 
a production rate of 48 bbl of oil daily 
After a 2000-gal treatment of 15 per- 
cent inhibited hydrochloric acid, this 
zone was potentialed at 384 bbl of oil 
daily. The well was retreated with 6000 
gal of acid, resulting in an increased 
potential of 702 bbl of oil daily. 

The upper zone was then treated 
with 500 gal of mud acid, followed by 
10,000 gal of retarded acid. This zone 
was potentialed at 1144 bbl of oil per 
day, for a total of 1846 bbl of oil daily 
for both zones. 

Another example of the larger vol- 
umes now used was a Paradox Basin 
well perforated from 5790 to 5875 ft 
and from 5692 to 5772 ft. The lower 
zone was treated with 500 gal of mud 
acid, followed by 10,000 gal of regular 
acid. This zone was potentialed at 233 


bbl of oil per day. Following this treat- 
ment, the upper zone was given the 
same type of treatment. This second 
treatment was so recent that results are 
not yet available. 

Acidizing with ball sealers. Bal! seal- 
ers are often used during acid treat- 
ments, usually with very good results 
For example, a well perforated from 
5532 to 5578 ft was treated with 500 
gal of mud acid, followed by 2000 gal 
of regular acid. Following this treat 
ment, the well was potentialed at 677 
bbl of oil per day 

An offset well, perforated from 5538 
to 5607 ft, was given the same type of 
treatment, 500 gal of mud acid, fol 
lowed by 2000 gal of regular acid 
However, 250 ball sealers were used in 
treating this well. Each time ball seal- 
ers were dropped, treating pressures 
increased from 50 to 100 psi, then 
gradually decreased. Potential for this 
offset well following treatment was 
1190 bbl of oil per day, or 513 bbl per 
day more than the production of the 
well treated without using ball sealers 

sae 





‘Lowest Rate of Exploration in 10 Years’ —IPAA 


A decline in drilling for oil and gas 
in 1957 is described by an oil industry 
committee as the lowest rate of petro 
leum exploration and development in 
this country in 10 years 

One of the reasons for sharp drilling 
reductions, said the Cost Study Com- 
mittee of the Independent Petroleum 
Association of America, is “the cumula- 
tive effect of a long period of rising 
costs and inadequate revenue from the 
sale of oil and gas.” 

“The long awaited increase in the 
price of crude oil which was posted last 
January did not offset previous in 
creases in costs,” the committee re- 
ported at the IPAA annual meeting 
here 

The committee said the January price 
adjustment was “modest and inade- 
quate,” citing the fact that “this is the 
first time that drilling activity in this 
country has declined subsequent to an 
increase in the price of crude oil.” 

Specifically, the committee said drill- 
ing for oil and gas in the first eight 
months of this year declined by 3739 
wells or 9.6 percent compared with the 
first eight months of 1956 

When considered in relation to the 
historical annual increase in well com- 
pletions, the report said, drilling activ- 
ity so far this year has declined “over 
15 percent or more than 6000 wells 
less than would have been completed 
if the historical rate of increase in drill- 
ing had been maintained.” 

Inadequate revenues to maintain his- 
torical drilling patterns were attributed 
by the committee to “lower production 
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of crude oil in this country, together: 
with increases in the cost of steel, other 
oilfield materials and wages, in recent 
months.” 

Trend to lower oil production and 
rising costs, the report said, is forcing 
the industry “to make recourse to out 
side financing to an increasing extent” 
to meet its capital requirements of 
about $5 billion in 1957. It quoted a 
Chase Manhattan Bank study which 
showed that “in 1956 the domestic oil 
industry needed $850 million from out 
side sources to meet its capital require 
ments.” 

Noting that 75 percent of all domes 
tic expenditures for property, plant and 
equipment “go into the production 
branch of the industry,” the committee 
said “between 60 and 70 cents of every 
dollar taken in from the sale of crude 
petroleum and natural gas in this coun- 
try must be expended in the search for 
and development of new oil resources.’ 

Faced with rising costs of steel, ma 
terials, equipment, and increasing pay 
rolls, the committee said, oil and gas 
producers “are finding it extremely diffi 
cult to maintain the proper level of ex 
ploration and drilling to maintain ade 
quate reserves 

“It is imperative to the health of the 
U. S. petroleum industry, and the se 
curity of the nation, that producers 
realize adequate revenues both to off 
set these increasing costs, as well as 
maintain a rate of return sufficient to 
insure continuation of the exploration 
for and development of oil and gas.” 
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Know 
what 


this 1s? 


It’s a real slick little tool that can save you a lot of 


fixed capital investment -and bother-each year 


To obtain well pressure reading, insert master gauge with 
Connector in Gauge Valve and turn gauge 45 degrees 
Gauge Valve opens automatically, exposing gauge to pres- 
sure. Remove gauge ond Gauge Valve closes automatically 


HERE’S HOW IT WORKS: Instead of buying one or two pres- 
sure gauges for each Christmas tree, you buy just one master 
gauge for an entire field. Then, install these inexpensive 
Gauge Valves where you have been installing permanent type 
gauges—one on the tubing and one on the casing. Your 
Gauger takes the master gauge from well to well, stabs it 
into the Gauge Valve to obtain the pressure reading 

Only one gauge to buy. 

No breakage. 

No gauge repairs. 

No exposure to elements. 

No inaccurate pressure readings. 


Ask any UNIBOLT man to demonstrate the Gauge Valve and 
Connector, or write: 


THORNHILL (:°=D CRAVER CO. 


P. O. BOX 1184 HOUSTON, TEXAS 
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FIG. |. Portion of the Raplee anticline, San Juan 
County, Utah, is shown in this stereogram. Light 
colored Rico formation at the top of the 

picture is primarily limestone, and is at a higher 
elevation than the dark Halgaito formation surrounding 
it in spite of the fact that the Halgaito is a 
stratigraphically higher formation. This indicates a 
dome-shaped structure under the surface. The 
drainage pattern, which avoids the Rico area, also 
indicates subsurface structure. White line at 

the bottom is a dry stream bed 


THE FOUR CORNERS area has long 
been known as a field geologist’s para 
dise. Today, however, this same region 
is offering great opportunities for 
restudy through photogeology. And, 
photogeology in turn is offering the 
possibility of new discoveries in the 
area 

The Aneth field in San Juan County 
Utah, was mapped photogeographi 
cally four years ago. Other structures 
expressed as subtly as the Aneth field 
have been and are being mapped by 
this method 

Photogeology is the study and evalu 
ation of photographs, usually aerial, to 
obtain geological information, and it 
usually includes presenting this infor 
mation on maps, mosaics, or geologic 
cross-sections. It does not supplant 
other methods of obtaining surface 
geological information the ground 
survey still is the best way to get infor 
mation on complicated areas but it 
is an excellent shortcut in obtaining 
information on the overall structure of 
an area, and determining which areas 
deserve more thorough examination 


Lowell E. Bogart 
Beard and Bogart, Consulting Geologists 
Albuquerque, New Mexic 


FOUR 
CORNERS 


wi 





> 


Pan eee 8 





THE PETROLEUM ENGINEER, December, 1957 


Four Corners 


Bold outcrops, lack of vegetation, colorful 
stratigraphy, and wide variety of lithologies make 
the Four Corners ‘‘a natural’ for photogeological 
interpretation purposes. New developments 

in the field enhance value of aerial mapping 
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[ttakes 
all three 


to get results— 











THIS SETTING TOOL 


saved the 
Oil Industry over 
4 years of rig time 
-..in one year 


The Baker Wire Line Setting Tool, the “power 
package” that supplies the controlled force 
necessary to set Baker Bridge Plugs, Retainer 
Production Packers and Cement Retainers on 
wire line, brought dependable, time-saving wire 
line bridge plug and packer service to the 
oil industry. 

This tool brought together (a) the estab- 
lished performance of Baker Bridge Plugs and 
Packers with (b) the highly efficient wire line 
service organizations, thus providing operators 
with a dependable source that saved the oil 
industry an estimated four years of rig time in 
one year. 


RUN A BAKER BRIDGE PLUG, 

RETAINER PRODUCTION PACKER, 

OR CEMENT RETAINER ON WIRE LINE, 
EVERY FORTY MINUTES 

DAY AND NIGHT, AROUND THE CLOCK... 
AROUND THE WORLD. 
















THESE WIRE LINE 
SERVICE COMPANIES 














Tools, Ir 





Advanced Oi! 
Birdwell, Inc 
Bird Well Surveys, inc 

Bird Well Surveys of Oklahomo 

B-) Service, Inc 

Coastal Service Company, C. A 

The Dia-log Company 

Dowell, Inc 

Dowell, Inc. (Canadian Operation 
The Elgen Corporation 

Flash Perforating Company, In 

Ford Alexander Corporation 

Frontier Perforators, Inc 

Go Oil Well Services, Inc 

Great Lakes Petroleum Services. |r 
Hercules Well Servicing Corp 
Huskey Guns, Inc 

Independent Perforators, in 
lane-Wells Company 

Lane-Wells Canadian Company 
McCullough Tool Compony 

Mercury Well Perforating Corporat 
Perforating Guns-Atlas Corporation 
Perforating Guns of Canada, Lid 
Petro-Tech Service, C. A 

Ram Guns, Inc 

Schlumberger Well Surveying Corporati 
Schlumberger of Canada 
Schlumberger" Surenco, S. A 
Schlumberger of Latin America, S. A 
Schlumberger Overseas, S. A 
Servicios Technicos Atlas, C. A 
Societe de Prospection Electrique 
Trinidad Oilfield Service Limited 
United Oilwell Service, S. A 

Welex Jet Services, Inc 

Welex of Canada, ltd 

The Western Company 

Wireline, Incorporated 

Worth Well Surveys, Inc 






































THESE PRODUCTS 








Provide the end result: 
Superior Performance, 
Dependability with 
Maximum Drillability. 





ST) aes 
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BAKER WIRE LINE RETAINER 


PRODUCTION PACKER 
Product No. 415-D 


Provides unsurpassed performance 
under any well condition and a 
versatility that permits superior 
application for any production or 
packer requirement, including: 





* SINGLE ZONE - DUAL ZONE + DUAL 
ZONE CROSS-OVER - PERMANENT 
WELL COMPLETIONS ~ PARALLEL 
STRING COMPLETIONS - OFF-SHORE 


BAKER WIRE LINE 


CEMENT RETAINER 
Product No. 400 


Provides the same reliable perform- INSTALLATIONS * GAS INJECTION - 
ance established over the years, plus WATER INJECTION « TESTING 

many new advantages. Try it with Over 85% of all Retainer Pro- 
the Stinger or Latching Subs for a duction Packers are now set on 
variety of new applications. wire line. 











BAKER WIRE LINE 
BRIDGE PLUG 


Product No. 400-N ~ 
Provides dependable, leak-proof, 4 
pack-off even under conditions of 
extreme pressure and temperature. 4 


Drills up easily because in addi- 
tion to being short, it has been @) } a suelo) ms INC. 
especially designed to break up 
under the action of the bit. 

Is immediately available every- 
where, in either cast iron or 
magnesium. 


HOUSTON + LOS ANGELES + NEW YORK 
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FIG. 2. Mexican Hat area of southeastern Utah is shown here. Dotted line starting at the lower left shows 
a fault which controls the present meander as well as the old meander scar. Linear feature at the lower 
right is the west dipping flank of the Raplee anticline. This photograph reveals drainage patterns around 
uplifted areas — the best producers in the Mexican Hat field were in the area enclosed by the present 
meander and the old meander scar — and also shows the erosion of varied beds of lithology which have 


undergone severe warping. 


Photogeology Credits 

Photogeology already has proved its 
worth in various regions. In 1947, the 
U.S. Steel Company used aerial photo- 
graphs to trace iron-bearing rocks from 
an area in Venezuela leased by a rival 
firm. The technique resulted in the dis- 
covery of the Cerro Bolivar deposit, 
which contains an estimated 2.5 billion 
tons of iron ore and probably is the 
biggest iron deposit in the world. The 
Alborz No. 5 discovery well drilled 
last year in the Qum area of central 
Iran blew in at 80,000 to 100,000 bbl 
of oil per day. This well was drilled on 
a structure mapped originally by pho- 
togeologic techniques. 


Advantages 

Advantages of photogeology — 
which tend toward showing the general 
surface geology — include: 


1, Speed, accuracy and economy of 
mapping. The general geologic picture 
is apparent in a series of aerial photo- 
graphs, and features which would be 


obscure to the geologist in the field can 
be seen, Large areas can be studied, 
interpreted, and mapped in a rela- 
tively short period of time. Outstand- 
ing regional anomalies can be located 
rapidly and accurately, and marked 
for further study 


2. Planning work. In any operation 
that requires field work whether it 
is pipeline planning, well-site location, 
finding access to remote areas, or geo- 
logical surveys — photographs can be 
used to plan the work before the crew 


ever goes into the field. Troublesome 
areas can be located and likely methods 
of approach determined while the oper 
ation still is in the planning stage 


3. Studying inaccessible areas. Rea- 
sonably accurate geological studies can 
be made wherever planes can _ fly, 
whether the area is a tangled jungle, 
rough mountains, or an area closed to 
ground parties by a political situation 


Limitations 


Photogeology’s limitations — which 


The Author 

Lowell E. Bogart is a partner in the firm of 
Beard and Bogart, consulting geologists, in 
Albuquerque, New Mexico, Beard and Bogart 
specialize in photogeology 

Bogart, 31, received his BA at the College 
of Wooster, Wooster, Ohio, and his MS in 
geology at the University of New Mexico. He 
was with Standard Oil Company of Texas for 
five years, the last two as a photogeologist. He 
left Standard in September to form the new 
partnership 














announcing: NEW 
WORLDWIDE 
AVAILABILITY 


Today ... every drilling area in the free world enjoys 
prompt delivery of Security rock bits and other drilling 


tools. 


District offices, with field engineers to administer specific 
area requirements, serve the world’s oil capitols. Security 
manufacturing plants produce rock bits to identical 
standards in both Western and Eastern Hemispheres. 
Security continues its pioneering role in rigside service 
— and its pacemaking in rock bit advancement. 


Small wonder that Security’s sales curve climbs up and up! 


In your drilling, experience that plus ~ bit of Security, 
the product of vanguard engineering... sterling quality... 
worldwide uniformity and matchless rigside service. 


1957-58 
CONSULT COMPOSITE 
YOUR... CATALOG 


ENGINEERING DIVISIon 
a ays Te RAS . whrittiece A ’ ena 


exPoe! Office P O S$. TERA 














GENERAL OFFICES and MAIN PLANT 
DALLAS, TEXAS 


WEST COAST PLANT 
WHITTIER, CALIFORNIA 


SECURITY ROCK BITS, LTL 


MANCHESTER, ENGLAND 





OLD FRIENDS 


(and new) 


Ask for these dependable mud 
products in the new colorful bags 
at all Baroid distributors. 


More than ever you get the most complete line of mud products from Baroid — 
more than 50 types and grades. The new dress look of our red-yellow and black 
bags make these products easier to find, to count and to handle. 

The products in these new, colorful bags are your sure sign of top quality, field 
tested mud materials. 





... and there are even more 
Baroid products than those 
you see on these pages! 


BAROID DIVISION @ NATIONAL LEAD COMPANY 


Main Office: P. O. Box 1675, Houston 1, Texas 











tend to show up when extremely pre 
cise studies of small areas are needed 


include 


1. Some features are difficult to de- 
termine from aerial photographs. For 
example, alluvial materials such as 
gravel frequently look like bedrock, 
and can be misleading unless the pho 
togeology is supplemented by field 
work 


2. Scale variation. In any but the 
flattest 


country, scale variation on 





FIG. 3. This stereogram shows the possible use of aerial photographs in seismic planning. 
Diagonally ruled areas are “unshootable" because of the terrain, dashed lines are possible 
profiles. This photograph also illustrates youthful erosion of alternating sands and clays of 


Tertiary age in the San Juan Basin. 
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verial photography ts appreciable. Such 


variations in relief complicate map 
making from photographs, but modern 
instruments such as the stereoscopic 
plotter are reducing this problem. 


3. Lithologic descriptions can be 
made only on the ground. While the 
photogeologist can tell fairly well what 
the surface rocks are from their ero 
s-on patterns, variations in colors and 
textures can be determined only by 
field work. 

Photogeology is at its best as a re- 
























































connaissance tool used in locating 
structures suggested by drainage pat 
terns, tone patterns, faulting, geo 
morphology and fracture patterns, and 
in work strictly on the ground surface, 
such as finding routes for highways, 
roads, or pipelines 


ENGINEERING PROBLEMS 


There are many useful applications 
of photogeologic techniques to engi 
neering problems, and geophysical pro 
gramming. These include 


1. The right-of-way planning for 
pipelines and highways. By examining 
aerial photographs of a given area, it 
Is possible to predict probable types ol 
rocks and terrain conditions, to exam 
ine the ground in a way that does noi 
bother the land owner, and thus to 
determine the best route. Areas with 
low gradients are evident, and the pho 
tographs may even reveal spots where 


road metal may be available 








2. Well-site locations and access 
roads. Aerial photographs show the 
open spaced, flat areas not covered 
with talus or boulders which are easily 
leveled by bulldozers and are most 
favorable tor well sites. Once the well 
site is located, the photographs can be 
used to plan the best route for an ac 
cess road by determining the topogra 
phy and terrain between the site and 


the highway 


3. Geophysical programming. Pho 
tographs show features such as cliffs, 
steep slopes, maturely dissected areas 
and lava-covered areas where seismic 
surveys cannot be made. With the 
“shootable” areas determined, it Is pos 
sible to plan the number and length of 
the profiles needed to obtain the re 
quired seismic data, Photographs also 
can be used to obtain elevation data 
for use in the correction of terrain 
problems. 


STRUCTURAL INDICATIONS 


Subsurface structural features often 
can be located easily by photogeologic 
techniques because the photogeologist 
has a “macroscopic” view of the prob 
This enables him to observe 
as disrupted drainage 


lem area 
such features 
patterns, photograph tone changes, 
fractures, and joint and linear patterns 
as reflected by vegetation alignment 
and anomalous variations from uni 
form regional dips and strikes. 

A “microscopic” or field geologist 
view may make observations of this 
type extremely difficult or impossible 
The field geologist generally is able to 
locate only the more obvious structural 
anomalies. On the other hand, the pho- 
togeologist not only can locate the 
obvious anomalies but also is able to 
detect the most subtle suggestions of 
structure, thereby making possible a 
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~~ Tough Jobs © 
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WECO Fig. 1502 Unions (15,000 Ib.) and Chiksan 
XHP Joints (15,000 Ib.) in use on a fracturing job 


fracturing, cementing 
ings and equipment 
» subjected to reme pressures, volumes 
and abrasion 
And th when WECO's reputation for 
sealing and set has real meaning. Tough 
WECO Unions take the strain of the severest 
service as part a regular day’s work. Their 
famous ball and cone seat forms a metal-to-metal 
seal that refuses to leak under high pressures, 
shock, surge or vibrations. Their stronger subs 
and wing nuts, their heavier wall construction, 
and Acme threads take the toughest treatment 
as a matter of course on job after job 
It stands to reason: A union that can with 
stand the toughest service jobs can do a better 
job for you! 


WELL EQUIPMENT MFG. CORP. 


HOUSTON, TEXAS 





Division of CHIKSAN COMPANY f 
FOOD MACHINERY AND CHEMICAL CORPORATION 














greater number of prospects within a 
given area 


FOUR CORNERS 
APPLICATIONS 
Che Four Corners area of the Colo- 
rado Plateau lends itself well to photo- 
geological interpretation because of the 
bold outcrops, the lack of vegetation in 
a semi-arid climate, the colorful stra- 
tigraphy (which shows tone variations), 
and a wide variety of lithologies. These 
characteristics permit the relatively re- 
cent tectonic features of the area to be 
shown clearly on photographs 


Raplee Anticline 

Fig. 1, which shows the southern 
portion of the Raplee anticline in San 
Juan County, Utah, is a good example. 
Well illustrated here are the variations 
in tone due to lithologic differences. 
rhe light Rico formation at the top of 
the picture is primarily limestone. The 
darker Halgaito tongue of the Cutle: 
formation, at the center, is predomi- 
nantly a sandy shale and siltstone. The 
Cedar Mesa formation at the lower 
center left is a massive white sandstone 
with a light to medium tone in photo- 
graphs. 

Since the Rico formation is strati- 
graphically lower than the surrounding 
Halgaito formation, but here is actu- 
ally higher physically, this photograph 
indicates a dome-shaped structure un- 
der the surface at this point. This is 
confirmed by the drainage pattern, 
which is diverted around the uplift. 
Also evident is the manner of erosion 
of a central core. The white line at the 
bottom is a dry stream bed. 


Mexican Hat 

Fig. 2, the Mexican Hat area, is a 
good example of stream diversion 
around an oil field. Here the San Juan 
River has been diverted around a struc- 
tural uplift which produced oil. 

The dotted line started at the lower 
left shows fault control on the present 
meander as well as on the old meander 
scar. West of this fault, the meanders 
are incised on the east flank of the 
Monument uplift. Note that meanders 
at the right — between the fault and 
the Raplee incline — are not incised. 
The linear feature at lower right is the 
west dipping flank of the Raplee anti- 
cline. Lines of the river probably are 
controlled by fracture zones. 

The best producing wells in the 
Mexican Hat field generally were in 
the area enclosed by the present river 
bed and the old meander scar. This 
photograph also is a good example of 
erosion of beds of varied lithology in a 
semi-arid climate where they have been 
subjected to intense warping. 


San Juan Basin 
Fig. 3 which, like Fig. 1, is set up 
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tor stereoscopic viewing — illustrates 
\outhful erosion of alternating sands 
and clays of Tertiary age in the central 
portion of the San Juan Basin. This 
stereogram shows the possible use of 
uerial photographs in seismic planning. 
Diagonally ruled areas are “unshoot- 
able,” and dashed lines are possible 
profiles. 

A few years ago, use of aerial photo- 
graphs was a casual supporting tool for 
a field geologist. Today thanks to 
great technological improvements in 
equipment — it has developed into a 
rapid and economical method of ob- 
taining field information. And, it prom- 
ises to play an even more important 
ole in the exploration of the future. 


New Tools 

One of the developments which will 
make photogeology more effective will 
be the use of color aerial photographs. 
Color film allows an easy and accurate 
identification of rock types because of 
the addition of their colors to the pic- 
ture. The presence of vegetation which 
can be easily identified often aids in 
the differentiation of strata. And color 
photography also will provide greater 
accuracy in finding minor faults and 
fracture patterns, in determining the 
nature of metamorphic sediments, and 
in defining transitional zones. 

Other improvements will include the 
use of high-altitude photographs which 
will give the photogeologist a better 
idea of area-wide structural grain, and 
the use of photographic systems which 
utilize the wave length and intensity 
of light to detect on film specific geo- 
logical features. Such a system would 
be developed by making stectrophoto- 
meter analyses of the reflections of vari- 
ous rock types to determine character- 
istic wave lengths of each type. Filters 
that include all but the desired wave 
lengths could then be placed on camera, 
and resulting picture would show only 
those strata that are desired. 

Another new tool — the orthophoto- 
scope — eliminates the exaggeration 
due to relief in aerial photographs, and 
thus combines the qualities of a map 
with the infinite detail inherent in 
photography 


Value Proved 

Although advanced techniques are 
relatively new in photogeology, they 
already have proved their value both 
in studying virgin areas and in reap- 
praising areas which already have been 
studied by other methods. The tech- 
nique combines accuracy and econ- 
omy. New films and new techniques 
promise it an even greater role in fu- 
ture exploration and development pro- 
grams, in the Four Corners area and 
wherever else geological information 
is needed. x*** 
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7 410-Mile 
Survey 
Now Being 
Studied 


Data trom a new 7410-mile magne 
tometer profile flight, from Malaya to 
England, are 
studied by the geophysical staff of Aero 
The 

made 


being compiled and 


Service Corporation record ot 


magnetic intensity was with a 
Gulf 
flight extending over 49 hours 
flight altitude was 3000 ft 
The study began at Kuala Lumpur 
which had been the operations base for 
much of an 


survey of over 30,000 linear miles per 


airborne magnetometer, On a 


Average 


airborne magnetomete! 
formed last spring by Spartan Air Sery 
ices Ltd. Upon completion of the sur 
flown 
Burma 


survey aircrait trom 
Kuala Lumpur to Rangoon, 
then to Calcutta and Delhi, India, and 
on to Karachi, West Pakistan. Bahrein 
was its next stop, and it proceeded then 
to Baghdad, Iraq, to Damascus, Syria 
to Athens, Greece, to Rome, Italy, and 
Nice, Orange and Lyon, France. Term 
inus was Blackbushe, England 

K. V. Fraser was captain of the flight 
crew; S. J. Hill was co-pilot, and D. H 
Webb navigator. H. P. Mochulsky was 
engineer. D. W. Davidson of Canadian 
Aero Service Ltd., Ottawa, who joined 
with Spartan in performing the Malaya 
survey, was the magnetometer opera 
tor for this long flight. Only the techni 
cal skill of this crew, in navigating the 
aircraft, maintaining it at constant alti 
tude, and monitoring the recording de 
made this important 
possible. 

This profile is part of a continuing 
study by Aero Service Corporation and 
its affiliates. Earlier profiles completed 
include flights from Tunis to Lisbon, 
Johannesburg to Delhi and Manila, as 
well as profiles in the United States and 
Central America. 

According to Dr. William B. Agocs, 
chief geophysicist for Aero Service, it 
is believed that analysis of these data 
may contribute to the body of Knowl- 
edge of the structure of the earth’s sub- 
surface in both sea-covered and land 
areas, and to search for petroleum and 
mineral areas 


vey, was 


vices, study 













power-tilting dozer outworks 
heavier rig costing ‘1900 more! 


° e 
Otis Hilmer. veteran, Dysart 
Iowa, soil conservation contractor, learned “the hard 
way” that it pays to own the newest and best in heavy 
duty crawler equipment. Eleven months ago he laid out 
a heap of cash for a complicated “‘multiple-use” dozer 
only to find it didn’t hold up, and wouldn’t do the job 
claimed by the dealer. Says Hilmer, “If I had three 
hands, I might have been able to operate it at a profit.” 


After fighting the heavy, cumbersome machine for over 
7 months, Hilmer decided to trade it for a modern 
higher-speed Case TerraTrac Model 1000 Bulldozer, 
with easy-working hydraulic controls, and exclusive 
power-tilting blade. ‘“‘Now,” he says, “I can bid lower, 
handle twice as much work, and still feel fresh at the 
end of each day.”’ 


Comparative performance records 


On a recent rural land improvement job — which con- 
stitutes the bulk of his contract work Hilmer’s 100 HP 
Case TerraTrac dozer grubbed-out 40 trees, ranging up 
to 18” in diameter, in just 21% hours 100°; faster than 
he figures could have been done with his former rig, 
which cost $1900 more. He also leveled and finish 
graded a 11% by 2-block area for a new school 10 hours 
ahead of his former working schedule. “And that’s not 
all,” adds Hilmer. “This Case TerraTrac tilt-dozer cuts 
terraces, fills gullies, builds dams and waterways, in half 
the time and with about 90% less physical effort!” 


Clip .. . Mail 





> 


for more details 


1st in quality 
for over 100 years 


Why not let your nearest Case Industrial Dealer demon 
strate this powerful, easier-handling dozer on your job 
soon. Also ask about the new Case financing plan 
with convenient “skip payments’ — which lets you buy 
now and postpone major payments ‘till later 


Here’s why the Case’ TerraTrac’ ‘‘1000’’ 
does twice the work with 90% less effort! 


100 HP Diesel, plus torque-converter drive, develops 
up to 24,000 Ibs. pull or push, for moving bigger 
loads without stalling 


Exclusive counter rotating Terramatic transmission 
backed by | 2-month warranty lets you shift on-the 
go, turn on a dime, without clutching or clashing gears 


Husky 8'8” bulidozer blade tilts hydraulically from 
operator's seat for ditching, crowning, root-cutting 
or breaking through hard ground 


Torsion-bar track suspension ‘‘smooths-out the bumps 
maintains better traction on both tracks . makes 
it easier to start bulldozing on uneven ground 


Effortless hydraulic controls, plus handy foot acceter 
ator and foot brakes make operation as easy as driv 
ing a modern car 


‘ oe 
J. 1. CASE CO., dept. m-1307 

] Send full details on 100 HP Case TerraTrac Model 1000 Tilt-Dozer 

] I'm interested in smoller sizes Free demonstration 


Racine, Wis., U.S.A 


Nome Title 
Company 
Address 


City 
CT-D-92 


industrial wheel and crawler tractors * loaders * dozers * backhoes + fork lifts * engines 


. 
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Development of 


Morris B. Jones 
Northwest Production Corporation 
Farmington, New Mexico 


FIG. |. Mesa Verde production in the San 
Juan Basin of New Mexico and Colorado en- 
compasses approximately 14,000 sq miles in 
New Mexico and Colorado. Pictured Cliffs 
outcrop outlines approximate limits of the 
basin 
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Gas drilling, dry hole cementing, fracturing 


with water, use of ball sealers — all combine 


to chop San Juan well costs; fracturing in- 


jection rates now under study in field tests 


ACCELERATED demand for natural 
gas from the San Juan Basin begin 
ning less than 10 years ago— prompted 
fast development of this vast area 
Drilling and completion techniques 
have evolved in this short span of time 
whereby no particular phase of this 
program has remained untouched or 
Present development and 
experimentation 


unchanged 


continued suggests 


further progress in faster drilling, bette: 
completions, and lower total well costs 


Geology 

The San Juan Basin of New Mexico 
and Colorado 
14,000 sq miles with a flat terrain on 
the western side ranging to steep cliffs 


covers approximately 


and canyons on the eastern side. The 
Pictured Cliffs outcrop in Fig. 1 out 
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The Menefee ranges thickne 
from 150 to 2000 ft and 1s comprised « 
irregular sands, shales, and coals. Mos 
of the sands in the Menefee occur 
relatively thin beds. The Menefee is th« 
least commercially important of U 
three producing horizons. The botton 
most producing section of the Mes 
Verde is the Point Lookout 

Point Lookout varies in thicknes 
from 100 to 500 ft. This tormation 
predominantly a sand with small sha 


breaks. Point Lookout ts t! 


« most 


portant of the three gas produc n 
tions of the Mesa Verde wit < 


fs; 


one-half of the total produced gas 
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FIG. 2. Typical gamma-ray, neutron, and multispaced 
neutron logs of the Mesa Verde formation of the San Juan 
Basin. The Mesa Verde is made up of three sections: The Cliff 
House, Menefee, and Point Lookout 


— i 


lines the approximate limits of the San 
Juan Basin. Altitude ranges from 5200 
to 8000 ft above sea level 

Major producing horizon of the San 
Juan Basin is the Mesa Verde group 
which in turn is comprised of the Clift 
House, Menefee, and Point Lookout 
formations. The Cliff House is the up : 
permost sand of the Mesa Verde group. = 

The Cliff House varies in thickness seesses : 
from 0 to 1000 ft and is comprised of een 
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FIG. 3. Tracer log run after large volume water tracture 
: = treatment using rubber balls. Well was first logged, then treat 
The middle producing formation of the dice og¢ en tre 

, - S ment was made with water bearing a tracer material and we 
Mesa Verde is the Menefec was then relogged 


sand, shale, and thick beds of coal 





Beginning with your next fracture job, 


ADOMITE 


Get maximum fluid-loss control of 
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can get you 


...MORE 
DOLLARS 


DOWNHOLE 


You can bank on Adomite for more pro- 
ductive fracturing and to minimize fluid 
loss under exacting conditions downhole. 
Fluid-loss control tests demonstrate the 
deep-down effectiveness of Adomite . 

with fluid loss reduced to 10cc. In more 
than 10,000 field treatments, in every type 
of formation, Adomite has paid off big. 
It’s understandable why more and more 
producers are standardizing on Adomite. 





Best bet at bottom hole ... millions of tiny Adomite 
particles temporarily seal the fracture face . . . minimize fluid 
loss .. . without damaging the formation. 

Longer fractures... deeper penetration of sands. 


Fewer sandouts.. . reduces fluid loss in rock matrix, pre- 
vents buildup of sand concentrations in the fractures. 
Saves you money... utilizes your own lease crudes ... 
saves transportation costs 
Decreases friction loss... low viscosity of Adomite-created 
fracturing fluids permits use of less pumping equipment than 
with viscous refinery residuals. 
Reduces hazard of emulsions... emulsion-breaking char- 
acteristics are important consideration to many producers. 
Adaptable to virtually all types of crude, Adomite is al! 
you need to control fluid loss of kerosene, crudes, gelled 
crudes or refinery residuals. 

Specify Adomite in your next fracture job— Producers who 
say Adomite . . . stay with Adomite. 


©1957, Continental Oil Company 


Fracture with ADOMITE 
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the Mesa Verde being obtained fron 
this section 

Fig. 2 shows a typical gamma ray 
and neutron log of the Mesa Verde 
section of the San Juan Basin 
the Mess Verde is encountered at an 
average depth of 5200 ft in the San 
Juan Basin 


Top ol 


History 

Gas production in the Mesa Verde 
group of the San Juan Basin was first 
discovered by the Huntington Park Oil 
Company in 1926; however, drilling of 
any consequence did not start until 
1949. The El Paso Natural Gas pipe 
line for the San Juan Basin was ap 
proved in July 1949, causing great in 
terest in gas production from this area 
After 1949, drilling was extended to 
the eastern part of the San Juan Basin 
with its rough terrain. This caused sea 
sonal slumps during the spring months 
of the year due to the inaccessible 
locations and increased cost incurred 
during the spring months. In 1954, the 
Pacific Northwest gas pipeline was ap 
proved. This caused a large increase 
in drilling due to a new market for gas 
and the early expiration of leases. This 
increase in drilling caused new methods 
of drilling and completion to be 
inaugurated 


Drilling Programs 

The early Mesa Verde wells in the 
San Juan Basin usually had 956-in 
surface casing and were drilled with 
mud to a point approximately 40 ft 
above the Cliff House where 7-in. pro- 
duction casing was set. The entire Mesa 
Verde section was then drilled with 
gas and the well was completed as an 
open hole. 


Early Completions 

Due to the low permeability and 
porosity of the pay section, natural gas 
flows are relatively small and need 
some type of stimulation to be of com 
mercial importance. Original comple 
tions were made by shooting the entire 
Mesa Verde section with an average 
of 2000 quarts of solidified nitrogly 
cerin. Gas production from the wells 
was greatly increased, but the problem 
of cleaning out the wells was an expen 
sive one. After the wells were com 
pleted, the open-hole type of comple 
tion had a tendency to bridge and block 
off gas entry and since most of the 
gas is usually produced from the Point 
Lookout, or bottom most member, any 
bridging had a tendency to block ofi 
the greater part of the producsd gas 
The last wells that were completed by 
shooting were done in the middle of 
1954. 


Fracturing Introduced 
To obtain a better type of comple- 
tion without the high cost of cleanout 


B-68 


caused by shooting the pay zone, stimu 
lation of the pay by fracturing began 


be used in mid-1954 


to Drilling oi 
wells and casing settings remained the 
same as with the earlier method. In 
stead of shooting the Mesa Verde sec 
tion, sand oil fracturing was used. The 
entire interval was fractured simul- 
taneously down the drill pipe or tubing 


by using a retainer or packer set in the 
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FIG. 4. Tracer log run after large volume 
water fracture treatment without rubber balls 
Note that some of the perforations received 
no treatment at all 


casing. Diesel or crude on was used 
with | to 1 lb of sand per gal. Aver- 
age treatment was approximately 10 
000 gal of oil. This method was a big 
improvement over the previous method 
of completion. Excessive cleanout time 
per well was reduced and better wells 
were obtained. In order to insure a 
more uniform treatment for each zone, 
the next step was to treat each zone 
individually 




















Bil itt) 




















Sort tee oppo ge tes es 








THE PETROLEUM ENGINEER, December, 1957 


























The modern wavy... 


to pump oil wells is the Kobe Hydraulic 

Oil Well Pumping System . . . costs less to install, 
maintain and operate 

Simplifies lease planning and minimizes 
production problems. 


Easily transferred. 


KOBE HYDRAULIC OIL WELL PUMPING SYSTEM 
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COMPL 
DRILL 


CONTINENTAL-EMSCO STORES 


ARKANSAS 
El Dorado 
Magnolia 


CALIFORNIA 
Bakersfield 
Coalinga 
Huntington Bea 
Long Beact 
Santa Fe Spring 
Santa Maria 
Taft 

Ventura 


CANADA 
Dawson Creek 
Drayton Valley 
Edmonton 
Estevan 
Lloydminster 
Red Deer 
Virden 


COLORAD 
Artesia 
Sterling 


ILLINOIS 
Salem 


INDIANA 
New Harmony 


KANSAS 
E! Dorado 
Ellinwood 
Libera 
Pratt 
Russel 


KENTUCKY 
Henderson 


LOUISIANA 
Eunice 
Harvey 
Houma 
Jena 

Lake Charle 
Morgan City 
Morgan City P 
Depot 

New Iberia 
Shreveport 


MISSISSIPPI 
Laurel 
Natchez 


MONTANA 
Cut Bank 
Glendive 


NEBRASKA 
Kimball 


NEW MEXICO 
Farmington 
Hobb: 

Tatu 


NORTH DAKOTA 
Williston 


OKLAHOMA 
Drumnight 
Duncan 
Healdton 
Lindsay 
)klahoma City 
Perry 
Seminole 


TEXAS 
Abilene 
Alice 
Andrews 
Borger 
Carthage 
Corpus Christ 
El Campo 
Falfurrias 
Freer 
Graham 
Hadacol Corners 
Houston 
Kermit 
Kilgore 
Longview 
McAllen 
McCamey 
Monahans 
Nocona 
Odessa 
Palestine 
Pampa 
Post 
Refugio 
San Angelo 
Sherman 
Snyder 
sundown 
Victoria 
Wichita Falls 
Winnsboro 


VENEZUELA 
Anaco 
Las Morochas 


WYOMING 
Casper 
Cody 
Newcastle 











.. for oll field use 


GREEN TRIANGLE V-BELTS 


Why gamble on “general purpose” 
V-belts when GREEN TRIANGLE 


V-belts designed exclusively to 





meet rugged oil country use 
are available from you 


Continental-Emsco stores? 


Here are belts in matched sets, 
engineered for continuous operation 
belts that will withstand the 

heat and abrasive sands of Saudi 
Arabia, the salt sprays of the Gulf 


and the deep freeze of Canada 


Increase V-belt life with a call to 
your Continental-Emsco man and ask 
for oil field tough GREEN 
TRIANGLE V-belts manufactured 
by the New York Belting and 


Packing Company and distributed 





throughout the world’s oil fields 


by Continental-Emsco 
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THESE QUALITY ITEMS REDU 
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Today’s drilling demands 
modern design 


CONTINENTAL-EMSCO 
Swivels and Rotary Tables 


C-E swivels and rotary tables are heavy-duty 
accessories that work hand-in-hand for 







faster, high-pressure drilling. They are designed 






to handle all the demands created by modern 






drilling ... longer, heavier drill pipe strings 






... higher mud circulating pressures... 









more drill collars .. . faster trips. 






You can depend on C-E swivels and rotary tables 
to work harder, last longer and require less 





maintenance. Let your Continental-Emsco man 






show you how these accessories can help you 





make more hole... and more profit. 








DRILLING DOWNTIME 






Standardize on ( 


“POWERSTEEL” 





























If you need a wire line today 


tomorrow's too late That's why it 
pays to standardize on Yellow 
Strand the oil country’s 

most dependable wire rope that’s in 


stock every day at your nearby 





Continental-Emsco store 


Store stocks are backed up by 
Broderick & Bascom warehouses 
at Peoria, Houston, New 

Orleans, St. Louis, Seattle and | 


Anu les. You can be assured that 


the size. construction and grad 





of rope you standardize on 
will be ready for immediate 


delivery at all times 


Discuss wire rope Ww ith our store 
people and select the grade and siz 


that will give the longest wire 





line life possible for your money 
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SUPPLIES AND SERVI 
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CONTINENTAL-EMSCO 
Drilling 
Masts 


the preferred mast for 
land or marine rigs 


Portability and ruggedness ... the 
features most preferred by 
contractors and drillers have been 


designed and built into the new 
Continental-Emsco B-Series masts. 

In addition, the open tace mast 
design provides greater block 
clearance for faster, safer block travel, 
and unimpaired visibility 


Faster erection is now possible with 
these field proven features: (1) rear 
leg pivot and ground level assembly; 
(2) simplified pin connections 

for all mast sections; and (3) positive 
line control during raising and 
lowering, eliminating the need 

for snubbing lines 


Positive line control also makes these 
masts ideally suited for barge 
installations, since they can be quickly 


lowered without snubbing lines 
when approaching over-water 
obstacles or when severe 


weather sets in 


Discuss vour drilling mast 
requirements with your 
Continental-Emsco man. 


2 that Sings. 


ERVICE THROUGHOUT THE DRILLING WORLD 
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“dim nick out 
Mn).. MICA ij { 


the kind and size 


you want” 


rhis tool pusher knows that at 
Continental-Emsco he'll find a wide 
selection of sizes types and designs o 
evervthing he needs. This wide 
variety of prod icts saves his time b 
making one-stop buying possible 

And he ilso knows he'll rece ive prompt 
personalized service from our store 


people and continuous follow up 


ind checking of factory shipments 


Dont rie glect the idvantages ot 
in person buying ..at your nearby 


Continental-Emsco stor¢ 





CONTINENTAL-EMSCO 


Serving the Oil and Gas Industries 
Worldwide 








Gro CONTINENTAL-EMSCO 








Service and thoroughness cut your dehydration costs 


Breaking crude oil emulsions can cost less, when you're using 


the right emulsifier in the right way. 


It takes a lot of experience and a lot of testing to find the 

best way to demulsify and the best chemicals to do the job. 
That’s why Aquaness field men check and re-check, until they 
come up with the best demulsifier answer to your specific 
problem. They’re not satisfied until they find the most effective 


and economical Aquaness demulsifier for your emulsion 





Aquaness thoroughness pays off for you, in lower chemical 


costs, in conservation of light ends, and in consistent adherence 
to pipeline standards. Have a test made at 

your well, by calling your local 

Aquaness Representative. 


Write for a copy of the Aquaness booklet, 
“Production Treatment of Crude Oil.” 


ATLAS POWDER COMPANY 
2005 Quitman Street, Houston 26, Texas 
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FIG. 5. Equipment set up for large volume water 
fracture treatment using no sand. Note use of colleps 


ble water tanks 


Revised Drilling Schedule 

The casing remained the 
same, however, instead of drilling the 
entire Mesa Verde zone, only the Cliff 
House was drilled. A retaine 
in the casing and the zone was sand 
oil fractured 
out by blowing it dry with natural gas 
and then the well was drilled through 
io the Point Lookout 

A drillable open-hole retainer was 
set above the Point Lookout, and the 


section was fractured with sand and oil 


setting 


Was set 


The hole was then cleaned 


This method of completion gave a more 
uniform treatment of each zone, how 
treatment 
around open-hole retainers gave little 
actual control of the treatment and th 
possibility of sanding up the tubing o1 


ever, channeling of the 


drill pipe was great 


High Volume Fracturing 
The next improvement in comple 


tion procedures came with the setting 
of casing on top of the Point Lookout 
This put the Cliff House and the Mene 
fee behind the casing for good con 
trolled treatments, and the 
Point Lookout was completed as an 
hole. Until this time, the small 
fracture treatment was still being used 
as a method of stimulation. The large 
volume high injection fracture treat 
ment was then used on a well in this 
aurea with a much better well being ob 
tained than the surrounding wells 


fracture 


open 
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New Casing, Drilling Program 
The large frac led to a different type 
of casing and drilling program. Wells 
were drilled with mud to a point ap 
proximately 2200 ft above the Point 
Lookout 
set, usually 75s-in 
2200 ft 


and intermediate casing was 
casing. The re 
maining was drilled with gas 
ind the production string, usually 5 

n. casing, set through the entire Mesa 


Verde and cemented in a drv hole. This 


The Author 


Morris B. Jones is presently drilling engineer 
for Northwest Production Corporation in 


naton 


Form 
New Mexico. He is a petroleum eng 

neering graduate of the University of Texas 
He served with the Blackwood & Nichols Com 
pany in Midland, Texas, from 1952 until 1955 
when he joined Pacific Northwest Pipeline Com 
pany in Farmington. Northwest Production is a 
production subsidiary of PNW 
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i much faster drilling time per 
vell; the final gas-drilled 2200 ft can 
be drilled in 36 to 48 hours. Cement 
ng of casing in a dry hole gives a bet 
ter average cement job than casing ce 
mud-drilled hole due to 
mud cake and the re 
channeling the 


vives 


mented in a 
the absence of 
possibility of 
cement. With the 

through the entire Mesa Verde, selec 
tive fracturing of the zones in the Mesa 
Verde became much more efficient 


duced 


casing now set 


Selective Fracturing 

With the new type of casing setting 
wells were completed by treating the 
Point Lookout down the casing with 
an oil and sand mixture, then setting a 
drillable bridge plug above the Point 
Lookout and completing the Menefee 
and Cliff House individually using the 
same procedure 

By this method it was possible to 
treat that warranted 
treatment thereby getting the best re- 
treatment. When the 
treatment was completed, the well was 
jetted down with natural gas, a portion 
of the fracture oil recovered and the 
drillable bridging plugs were drilled 
After the well was dry, tubing was run 
nd the well was completed 


only the sands 


sults from each 


Fracturing with Water 

Next advancement in completion 
techniques and probably the most im 
portant, was use of water instead of oil 
as fracturing fluid. Wells obtained 
when fracturing with water and sand 
comparable to fractured 
with oil and sand. This represented a 
big imvrovement in completion prac 
tices. Fire hazard was virtually elimi 
nated and the recovered water did not 
have to be stored when recovered from 
after the fracture treatment 
Cost of water was, of course, also much 
cheaper than the cost of oil previously 


were wells 


the well 


used 


Retrievable Bridging Plug 

To further simplify the completion 
retrievable bridging 
plug was tested to separate the treated 
zones. The retrievable bridging plug 
vas found to be as efficient as the drill 
ible plug in isolating the zones for frac- 
ture treatments. The plug was moved 
up the hole after each treatment by 
means of tubing or wire line and placed 
in position for the next zone to be 
treated. After the series of treatments 
was completed, the plug was removed 
from the well, and the entire well could 
without any drilling 


procedure, the 


be jetted down 


nvolved 


Experimentation 

These advancements came into use 
at the end of 1955, and in the early part 
of 1956. Shortly after this, drilling in 
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the San Juan Basin was at its peak, and 
the producing companies became more 
prone to experiment with new ideas in 
drilling and completion practices since 
even a small saving per well could re- 
sult in a large overall saving. One of 
the ideas that was tried successfully 
was the use of water only without sand 
to fracture the wells. Results obtained 
in the Mesa Verde section using water 
only were the same as the results ob- 
tained with using water and sand. In the 
same area, the wells had similar initial 
potentials and to this date, the produc- 
tion declines have been similar with 
neither treatment showing any ad- 
vantage in type of well obtained. Elimi- 
nation of sand from the fracture treat- 
ment of a well offers many advantages 
besides the initial cost of the sand 
which it itself a sizable item. When the 
well has been treated with water only, 
the production tubing can be run im- 
mediately after the treatment with no 
cleanout time involved. 

When using sand, the cleanout is 
usually done by jetting the well with 
natural gas then tripping the tubing to 
remove bit and float and rerunning the 
production tubing after the well had 
been cleaned up. Elimination of sand 
from the fracture treatment eliminated 
one trip with the tubing, which had to 
be run under pressure, and also saved 
the operator the cost of the natural 
gas used to jet the well. When no sand 
is used, well can be swabbed in and 
once the well starts to flow, rig can be 
released and the well allowed to clean 
up with no rig on location. This can 
eliminate two to three days rig time 
per well. When sand is not used in the 
completion of the well and trouble is 
encountered during the treatment, such 
as leaks or trouble with the fracture 
equipment, treatment can be stopped 
until the trouble is remedied and then 
the treatment can be continued. When 
using sand, and a delay is encountered 
during treatment, sand falling out of 
the fluid can sand up or plug the well. 
Use of water without sand, however, 
has not been accepted by all companies 
as standard completion procedure 


Ball Sealers 

rhe final major step in the advance- 
ment of completion procedures in the 
Mesa Verde at the present time is the 
use of ball sealers or rubber balls in 
conjunction with the fracture treat- 
ment. By using these balls, it is possible 
to treat each perforation in the well as 
shown by the log in Fig. 3. This well 
was logged before treatment, then treat- 
ment was made with water bearing a 
tracer material and the well relogged. 
Log shows that all of the perforations 
were treated. 
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The log in Fig. 4 shows a well treated 
in the same manner except that no balls 
were used. It can be seen from the log 
that some of the perforations received 
no treatment at all. Before the use of 
rubber balls, high injection rates were 
depended upon to break down as many 
of the perforations as possible per 
zone. With the use of balls, it is pos- 
sible to control the number of perfora- 
tions that break down. Many treat- 
ments are done that give a complete 
pressure shut off when the number of 
balls and number of perforations are 
the same; thus indicating that all per- 
forations have received a portion of 
the treatment. With the use of balls it 
is possible to eliminate zone separation 
by bridging plugs. Where formerly the 
wells were treated in three or four 


tion rate being used to break down each 
formation, Results obtained compare 
favorably with results obtained with 
use of high injection rates. If this re- 
mains true, this type of completion will 
cause a big savings per well in the re- 


duction of the cost of fracturing 


equipment 


San Juan Today 

At this time, there are approximately 
1500 completed wells in the Mesa 
Verde formation of the San Juap Basin 
About one-half of these wells were 
completed by nitro shooting before the 
widespread use of fracturing as a com- 
pletion method. With the more efficient 
completion methods now in use and the 
increased market for gas, much 
remedial work will be done on the wells 


FIG. 6. Terrain of the San Juan Basin varies from a pancake flat 
ness on the western side to steep cliffs and canyons on the eastern 
side. Altitude ranges from 5200 to 8000 ft above sea level 


stages, it is now possible to fracture all 
zones with one large treatment equiva- 
lent to the same volume of the three or 
four combined treatments. This again 
reduces time required to complete each 
well. Wells obtained by this method of 
completion are better than wells ob- 
tained when zones are isolated by 
bridging plugs and no balls are used 


Injection Rate Tests 

To further utilize advantages offered 
by rubber balls, three wells were frac- 
tured to determine if, perhaps, with 
the use of balls, injection rate becomes 
of secondary importance. These wells 
have been fractured with two pump 
trucks instead of the usual five or six 
and with rubber balls instead of injec- 


which were completed by the early 
completion method. This could cause 
a substantial increase in the average 
amount of gas produced per well from 
the Mesa Verde 

Presence of a possible second pay 
zone, the Pictured Cliffs, occurring ap 
proximately 2200 ft above the Mesa 
Verde gives certain areas of the San 
Juan Basin the possibility of a dually 
completed well at a small overall cost 
increase. 

The last three years have seen many 
changes in completion methods in this 
area with many new possibilities ex- 
pected for the coming years. Many ad- 
vances made in completion practices in 
this area have become widespread in 
the oil industry xe 
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Study this list of design and operating advan- 
tages and you will see why ac¢ Lubricated 
Plug Valves are meeting the requirements of 
thousands of plants throughout the nation. 
ac¢ Valves permit your piping system to 
handle fluids with maximum efficiency at 
minimum cost in time, labor and power. 
Protected seating and sealing surfaces, leak- 
proof head seal, non-wedging plug reduce 
“down time” and maintenance to a minimum. 
For higher efficiency—tlonger life—lower cost 
specify ace Lubricated Plug Valves. 
acf Valves are available in semi-steel, carbon 
steel, bronze and aluminum. 
Sizes: 4%” to 24”. 
Pressures: semi-steel; 175 lbs. WOG to 500 
lbs. WOG. 
Carbon steel: ASA 150 and ASA 300. 


Representatives in all principal cities. 


Ask your Industrial or Mill Supply Distribu- 
tor for act Valves. 


— 


“Schar 
ge 


LUBRICATED 
PLUG VALVES 


Wide Port—Maximum Flow 
Efficiency 


Full Pipe Area 


Patented Head Gasket made 
of tough self-lubricating 
Teflon* 


Perfectly lubricated (gun or 
stick) 


Tight against head leaks 
under any line pressure 


Minimum number of parts 


Lubricant protects against 
wear and corrosion 


No exposed seating surfaces 
Quick opening 
Installed in any position 


Compact: fits into small space; 
gate valve face-to-face dimen- 
sions where needed 


Non-wedging cylindrical plug 
provides easy operation 
Easily dismantled for repairs 


Lubricant release to prevent 
contamination 


*DuPont's tetrafiuvoroethylene resin 


W-K-M 
Quuusi0N oF QC f_snpusteues 


~cCOroeantein 


PLANT: MISSOURI CITY, TEXAS 
MAILING ADDRESS: P. ©. BOX 2117, HOUSTON, TEXAS 


Write Dept. F-l2jor new ACF 
Valve Catalog 400 


.- ¢ 
MANUFACTURERS OF (| 1) W KM GATE VALVES Ri QC LUBRICATED PLUG VALVES “4 KEY-KAST ALLOY STEEL PIPING FITTINGS 7] KEY RETURN BENDS AND FITTINGS 
= 4 
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NSTALL IT... FORGET IT! 


EASY-TO-MAINTAIN 
E 7a 440 MOTORS 





SEG US PAT OFF 


LAST LONGER 


General Electric’s all-new Tri-Clad ‘55’ oil field motor is 
specifically designed for long-life, easy-maintenance opera- 
tion on your pumping applications. Protected against burn 
outs, dust and moisture, the new motor will run far longer 
without attention than ordinary motors. 





Burnout protection for longer life—Burnouts are virtually 
climinated with new Class ‘B’ insulation system utilizing 
Alkenex® heat-resistant wire enamel, and mica-glass lam 
inate slot and phase insulation. This new system allows 
up to 40% higher temperature rise, yet extends motor life. 


Advanced bearing system for easier maintenance—Under 
normal operating conditions, the advanced bearing system 
will operate longer without regreasing than any other motor 
bearing system. Effective seals on both sides of bearing 
housing keep grease in and dirt out, giving you all the serv 
ice the long-lasting lubricant can deliver. Large grease 
reservoir reduces maintenance to a few minutes every 5 


—- years. Pipe plugs on bearing housing permit regreasing even 
when motor is operating. 


= Greater physical protection for outdoor service—The new 
Tri-Clad ‘55’ motor is built to take the weather. End 
shields and frame are rust-resistant cast iron. The insulation 
system virtually eliminates breakdown due to moisture. Air 
vents are protected, and removable screens guard against 
animal and rock damage. 





GREATER RIGIDITY AND STRENGTH of cast-iron frame and 
end shields prevent motor from being twisted out of line 
Integrally cast ribbing on underside adds extra support. 


Complete information available locally—For full details on 
the easy-to-maintain, long-life Tri-Clad ‘55’ oil field motor, 
contact your local G-E motor distributor or your nearby 
General Electric Apparatus Sales Office. General Electric 
Company, Schenectady 5, N. Y. 899-1 





CHECK THESE YEARS-AHEAD FEATURES 
1. Advanced bearing system will last 4. Class ‘B’ insulation system with 
longer without regreasing than any revolutionary Alkenex K) wire enamel 
other bearing system allows up to 40 % higher temperature 
2. Water-shedding stator windings rise yet extends motor life 


virtually eliminate breakdown due to 
5. Removable screens protect G-E 


oil field motors against damage from 


moisture. 


3. Rugged cast-iron frame helps 
prevent rust and accidental damage rodents and rocks 








Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 





lirilling Fundamentals 





DEGASSERS 


C. R. Graham’* 


R IGID control of the drilling fluid at all times has be- 
come imperative, due to the complex nature of the drilling 
program. As closer limits are required in mud characteris- 
tics, fewer outside agents in the solution can be tolerated. 
Contaminants, such as formation sand, bit cuttings and 
gas, alter the weight, viscosity and other properties of the 
drilling fluid. 

Development of the vacuum-type degasser, most com- 
mon gas separating system now in use, Is an outgrowth of 
this demand for “refined” and controlled drilling fluids. 

Basic step in returning drilling mud to a relative state of 
purity is by passage through the settling pits. These pits 
have become more complicated with the addition of baffles 
and partitions aimed at precipitating out formation par- 
ticles held in suspension in the drilling fluid. Screens have 
been added at the mud pump suction and flowline to filter 
out rocks and larger particles of sand. The shale shaker has 
been effective in removing much of the sand and bit cut- 
tings. As wells continue to be drilled deeper and in more 
complex and hazardous formations, the need to separate 
formation gases from the drilling fluid has necessitated an 
additional piece of equipment — the degasser. 

Gas and volatile hydrocarbons such as condensates and 
methane, unchecked, have a tremendous effect on not only 
the properties of the drilling fluid, but on the safety of the 
well. Drill bit cuttings weight the drilling mud; water and 
gas picked up while drilling have the opposite effect. When 
gas-bearing strata are encountered in the course of drill- 
ing, gas becomes entrained in the mud as microscopic bub 
bles, by absorption or adsorption on solid particles, and to 
some extent by solution in water. Although the volume of 
gas entering into the mud stream from the reservoir may 
be small, intense down-hole pressures tend to compress it. 
As the gas is dispersed in the mud and the column of mud 
rises to the surface, bringing bit cuttings out of the hole, 
these gas bubbles begin to expand with the decrease in col- 
umn pressure. As the gas expands to occupy more space, 
the hydrostatic head decreases, allowing more gas to enter 
the bore hole below. 

If the mud is thin enough to release most of the en- 
trained gases to the atmosphere when it reaches the sur- 
face, the problem is not serious. If the gas-cut mud is 
pumped back into the hole, allowing the mud to be again 
subjected to formation gas, well blowout is a danger. 

If the mud is thick, due to addition of lost circulation or 
weight-building materials, necessary to counter high for- 
mation pressures, gas removal is sometimes complicated 
due to the increased gas-clinging properties of the addi- 
tives. At this point the degasser becomes an important part 
of the drilling rig equipment. 

The degasser commonly accepted today consists of a 
welded pressure cylinder set horizontally astride the mud 
trough or between the mud flowline and the conditioning 
pits. Usually positioned below the shale shaker, it may 
be set (when gas recording and analyzing is being done) 
upstream from the shale shaker. Gas-cut mud is picked up 
by vacuum from the first pit, tank or sand trap and is pulled 
into the cylinder. Necessary vacuum, up to a 25-in. mercury 
vacuum maximum, is developed from the pump that sits 


*Assistant Editor, Drilling and Producing Edition 
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Photo tesy Salt Wete 
This degasser is on location at a Carthage field deep test in Panola 
County. Texas. 
atop or adjoins the main skid-mounted cylinder. Jnside the 
chamber, the contaminated fluid is passed over a system of 
sloping baffles. This spreads the mud in a thin sheet, ex 
posing the entrained and dissolved gases, normally, to about 
8 or 10 in Gas and volatile hydrocarbons are 
flash vaporized and passed off The 
mud is then jetted out and into the mud tanks or pits to be 
The 


vacuum 
is exhaust degassed 
picked up by the mud pumps for return into the well 
jet pressure is drawn from the rig’s mud pumps 
Maintenance of the very low, as few 


units 1s moving 


a | 


| Ly 
WT FROM WELL 
DE-GASSER SUCTION 


VISCOSITY FROM WELL 
(DE-GASSER SUCTION 


— 


a © 


r 


VISCOSITY TO WELL 
(DE-GASSER DISCHARGE) 





L 

5 L 1 I i 

caw GAM 12N 4PM 6PM l2M 4AM BAM ion 4p 
Typical performance chort of mud flow with changes in weight and 
viscosity as effected by use of degasser. 
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parts are involved. Sedimentation within the degasser cyl- 
inder seldom becomes a problem, as residue which forms on 
the baffles is flushed out with valve and nozzle. Sediment, 
rarely exceeding a depth of 2 or 3 in. at the bottom of the 
cylinder, is taken out by the same method once every 24 
hours of operation. This flushing action is performed using 
jet mud. Water used for this purpose would act to thin 
down incoming drilling fluid. Wash water is used only when 
the system is to be shut down for several hours. Washing is 
simple as the mud flow may be easily averted around the 
degasser. The unit is automatically by-passed, if for any 
reason the degasser fails to pick up any or all the mud, and 
is channeled down the regular mud ditch. 

Where mud log data is being kept, the degasser becomes 
increasingly important. Gases may be drawn off at the 


vacuum pump for analyzing, metering, or bottling, as it is 
fluid free. Gases are pulled from the cylinder via a per- 
forated exhaust pipe through a float-actuated valve which 
rises with the mud level in the degasser to close the gas 
vacuum outlet to prevent sucking mud out with the gas 
Direct reading meter or recording charts are sometimes 
incorporated for use with the degasser to indicate the pres- 
ence and volumes of gases entrained. 

Removal of the entrained gas also results in reducing the 
funnel viscosity of the fluid without chemical additives. 
More homogenous, uniform mud and shorter mud-condi- 
tioning time is accomplished when gas has been removed. 
Decreased mud-weighting and additive costs are included 
among the objectives seen in gas removal by many rig 
operators. 





AUTOMATIC LIQUID SHUT-OFF 
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“SLOPING DRAIN SUMP PREVENTER 


REMOVABLE WASHING 
NOZZLE FOR MUD GUN 
ADDITIVE CHEMICALS 


WASH WATER SUPPLY 





TROUGH . 
wud FROM 


/OPEN END WELL 
SAND TRAP 
~ OR FIRST 
wU0 TANK 
CHOKE MUD-GAS SEPARATOR 


SLOTTED DISCHARGE PIPE 


* 


GAS CUT MUD 
DE-GASSED MUD 
ENTRAINED GASES 
JET mud 








MUD FLOW: Gas-cut mud, may be treated directly from drilling well 
flow line, ahead of shale shaker, or from any point desired between 
wellhead and mud pump suction. Drill cuttings pass on with mud 
through degasser. Heavily loaded fiber muds pass through without 
difficulty or settling. This gas-cut mud is sucked up from a sump, sand 
trap or mud tank, as shown, through an 8-in. suction pipe into the 
horizontal mud degasser through butterfly valve (17). This vaive (17) 
may be hand set to carry any vacuum desired up to 25 in. of mer- 
cury on the tank. Entrance to this suction pipe is low enough in the 
pick up sand trap or mud tank to keep mud from flowing its normal 
course down the mud ditch or trough. If for any reason, it fails to 
pick up any of the mud, the mud will automatically well up and 
pursue its normal course down the mud ditch. 

The 8-in. mud suction pipe enters the 3 by 10 ft degasser vessel 
near the top of the shell and extends throughout the length of the 
vessel. This becomes an overflow distribution pipe, with the end 
capped and the top of the pipe cut away with a unique sloping 
arrangement to permit radial overflow and lengthwise distribution 
of the mud over the cascade baffle plates. Cross section view A-A 
shows this flow pattern. This design provides maximum surface 
exposure, with thin moving mud surfaces in a small compact vessel. 
The sloping mud movement prevents any drop-out of weighting 
materials, which would occur if the mud were subjected to centrifu- 
gal whirling or rapid flow reversals. It has been onserved that up to 
2 or 3 in. of sediments may form in the lower shell or sump, after 
which they are swept out by the flow of the mud. These sediments 
forming in sloping sump bottom of vessel are effectively flushed out 
with mud from gun system by jetting through valve and nozzle (18) 
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every third tour. Sediments forming in the baffle overflow pipe 
are similarly flushed out with valve and nozzle (19). These operations 
are performed with only the vacuum pump shut down, and require 
no wash water additions to dilute or cut mud in system. Wash water 
used when system is shut down several hours free of mud coatings. 
By the time mud reaches the lower side of the shell, it is free 
of all methane and most of the volatile hydrocarbons. It is pulled 
through an 8-in. liquid seal U-tube discharge pipe. which avoids 
pulling gases out with the mud by a ceramics lined jet nozzle 
through valve (10). This jetting mud is de-gassed mud from regular 
mud gun system. If mechanical stirrers are used to mix mud in tanks, 
then a small engine or steam driven centrifugal pump may be em 
ployed to supply the jetting mud at 100 to 150 psi. 
GAS FLOW: As shown in cross section A-A, the removed gases, both 
air and hydrocarbons, pursue a path to outlet pipe around end of 
baffles, as shown, so as to permit removal from each zone without 
conflicting flow through the cascading curtains of mud from baffles. 
These gases are pulled out through a perforated exhaust pipe. 
through a float actuated valve (7). This float rises with the mud level 
to close the gas vacuum outlet to prevent sucking mud out with the 
gases. When float valve is closed, gases form in gas space, reducing 
vacuum the-ein, thus permitting jetting mud to pull mud level down. 
This drops the float, opens the valve and exhausts gases from de- 
gasser. Gases go through float controlled valve (7) to automatic 
liquid shut-off tank, through pump valve (1) to vacuum pump. In 
case of accidental entrainment or carryover of liquids, a float rises 
in liquid shut-off tank closing valve (1) and prevents liquids going 
into vacuum pump. 
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Answer To An Old Problem! 


omy DOWN HOLE 
SEPARATOR 


for pumping wells 


% 43:3 * 

The Guiberson down hole separator increases production and 

eliminates the problem of gas locks, etc., in pumping wells where the 
produced fluid has a high gas/oil ratio. Less than a foot in length, 
the separator is screwed directly into a Guiberson packer and the 
pump shoe fitted directly onto the separator. One to four joints 
of by-pass pipe, depending upon the producing characteristics 
of the well, are screwed into the separator and clamped to the tubing. 
Attached to the top of the by-pass pipe is a half-coupling 
cut on a diagonal which guides the unit past casing joints. 
By-pass pipe hugs the tubing as snugly as couplings permit. 
Production crosses over from the tubing below the packer into 
the annulus above it and is carried well above the pump shoe 
by the by-pass pipe. The large annulus above the packer allows the 
gas to break out of solution and the oil drops back to the 
large reservoir above the packer where it is picked up by the pump, 
comparatively free of gas. The separated gas is bled off 
of the casing continuously. Intake ports on the separator have 
a larger by-pass area than the tubing. The separator 
is precision machined from cast steel. 


Down Hole Separator 


ENGINEERING DATA 


HALF COUPLIN 
CLAMP 


BY-PASS PIPE 


(20 TOSO FT 


COUPLING 


API PUMP SHOE 


GUIBERSON 
DOWN HOLE 
SEPARATOR 











Part 
Number 


Minimum 
Casing O.D. 


Tubing Size 
By-Pass| 


Maximum 
Metal O.D. 


Weight 


Approximate 
Length 





29439 
29133 
28369 
28645 
29606 
28370 








—e 

la” 

ad 
4 
$ 


af 


7 





x 4” 
2 





124 1334" 
14¢ 1015" 
154 103," 
154 104," 
15¢ 16” 

20% 11%” 


Note: The 41% "x 2’ and 5! 2" x21," sizes have NUE 10 round top and EUE 
8 round bottom field connections; all other sizes are EUE 8 round both ends. 
When ordering specify part number, casing, tubing and by-pass size. 


“GAS 8 OIL 


Schematic Installation 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVIC 
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IPAA Forecasts 
Domestic Crude 
Production Hike 


An increase of 420,000 bbl daily in 
domestic crude oil production during 
the first quarter of 1958 over October 
of this year has been forecast by the 
Supply and Demand Committee of the 
Independent Petroleum Association of 
America. 


GBOCOCG 


LONG LIFE 
Heavy-Duty 
POWER 
TAKE- 


ELIMINATES 
PILOT 
BEARING 


“For the year 1958,” the committee 
stated in its report at the Association's 
28th annual meeting, “required domes 
tic crude oil production is indicated at 
7,195,000 bbl daily,” providing crude 
oil imports are maintained at the level 
set by the government's Special Com 


Small 
Spring Loaded 


Heavy Duty 
Spring Loaded 


Oil or Dry 
Multiple Disc 


Heavy Duty 
Over Center 


Eighty five percent of all take-off failures that are caused by 
misalignment, lack of lubrication, overload and other reasons— 
stem from the pilot bearing. By eliminating the pilot bearing— 


in this new Oil Field type, 


long-life, extra heavy-duty power 


take-off—ROCKFORD has reduced down-time to a minimum. 
This improvement will help increase the trouble-free work-hours 


of your equipment. 


SEND FOR THIS HANDY BULLETIN 

Gives dimensions, capacity tables and complete 

specifications. Suggests typical applications. 
ROCKFORD Clutch Division BORG-WARNER 


1303 Eighteenth Ave., Rockford, Ill., U.S.A. 


Export Sales Borg-Warner International — 36 So. Wabash, Chicago 3, Il. 


Reducers 


G8O0C60C69 
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FOR FURTHER INFORMATION ON 


ADVERTISED PRODUCTS, SEE READER SERV E ARD 
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mittee to Investigate Crude Oil Im 
ports. 
The forecast for next year compares 
to production this month of 6,750,000 
bbl daily and is about at the same level 
as this year’s average daily production 
Assuming that crude oil imports will 
be in the general range of 1,000,000 bb! 
daily as set up under the government's 
voluntary oil import program, the com 
mittee indicated required 
crude oil production in the first quar 
1958 would be 7,170,000 bbl 
7,100,000 bbl daily in the second 
7,240,000 bbl daily in the 
7,260,000 in the 


domestic 


ter of 
daily, 
quarter, 
third quarter, and 
fourth quarter 

The committee gave 
attention to the various factors which 
affected petroleum supply and demand 
in 1957, including the 
tion in exports” after the Suez crisis 
and the failure of domestic demand to 


considerable 
“drastic reduc 


reach expected levels 

In addition,” the committee said, it 
has “taken into consideration the un 
certainty in the outlook for the general 
economy in 1958.” As a result, the 
committee estimates: 

1. Domestic demand for petroleum 
in 1958 will average 9,218,000 bbl per 
day 3.3 percent more than for the 
current year.” This estimate was predi 
cated on the assumptions that general 
business activity will be no higher and 
in fact may decline moderately and that 
normal weather conditions will prevail 
in contrast to warmer than normal 
weather in the first quarter of 195 
“2. Export demand, on the other 
hand, will decline 40.5 percent to an 
average of 333,000 bbl per day, reflect 
ing the discontinuance of emergency 
shipments abroad 

“3. Asa result, total demand during 
1958 will average about 9,550,000 bbl 
per day, an increase of less than | per 
cent over 1957 

“4. To meet these demands there ts 
no need to increase inventories above 
the 1957 levels.” 

The committee emphasized that “the 
increase in domestic demand in 1957 
and 1958 averages 2.5 percent com 
pared with an increase of 3.5 percent 
in 1956.” This is in marked contrast, 
the committee pointed out, to the ave! 
age annual growth of 5.3 percent for 
the years 1950 to 1955 

The committee estimated crude oil 
and refined product inventory levels for 
the first quarter of 1958 at 271 million 
bbl and 480 million bbl respectively, 
or a total of 751 million bbl 

Crude and product inventories for 
the fourth quarter of 1958, the com 
mittee said, are expected to be 276 mil 
lion bbl crude oil and 532 million bbl 
products, or a total of 808 million bbl 


195? 





New ECONOMY with complete SAFETY 


— 





RECTOR UNIBOLT 


Dual String Christmas Tree 


The Rector Unibolt Tree is the only dual-string 

assembly to make use of Unibolt connections 

throughout, eliminating the weakness of 

threaded connections and the inconvenience of UNIBOLT CONNECTORS 

3 1 eealiliel Renal I va alii provide high-pressure metal- 
an all-welded hook-up. It provides two separate i ceil aa dll 
verticals clamped together and can be assembled virtually the same positive 


and disassembled the same as a flanged tree, safety factor as 
flanged connections. 


20 oor” 
ten or 
a | 


With the new Rector Unibolt Christmas Tree 
assembly you get the safety of METAL-TO- 
METAL high-pressure seals between each con- 
nection ... without the expensive dual master 
valve required in flanged trees. 


only quicker and easier. sa 
D 

— 

¥ 


Ask your Rector representative or your favorite 
supply store about the many advantages of this 
new field proven dual-string assembly. 


WELL EQUIPMENT COMPANY £5 


1100 NORTH COMMERCE ST. FORT WORTH, TEXAS 
Houston Plant: 2215 Commerce St 
EXPORT REPRESENTATIVES: Continental Supply Company . Mid-Continent Supply Company ° Oil Well Supply Company 
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CONTINENTAL -EMSCO ANNOUNCES... 
‘ 


GREEN TRIANGLE | 
© ELECTRIC MOTOR 


IT’S NEW. It's the first electric motor designed exclusively 

for oil field pumping! Continental-Emsco solved your pumping power 

problems before, with the popular C-E gas engine. And now since natural gas has 
become more valuable, electric power more accessible and automatic on-and-off pumping 
control a necessity, Continental-Emsco has designed a real oil field electric pumping 
motor ..as dependable as C-E gas engines. So whatever your power source you can be 
assured of an electric or gas power unit from C-E strictly oil field from the base up 


.. not a model adapted from another industry .. converted to oil field use. 


C-E GREEN TRIANGLE CONTROLS have been developed with exclusive oil field 


features as companion equipment for these motors. 





| T’S NEW. the Built-in Balance Meter 


By watching the needle on this dial, field men can see 
at a glance if the unit is operating satisfactorily. Uniform 
readings mean no trouble, but needle peaking unevenly, 
means trouble .. a parted rod string . . an unseated pump. . 
paraffin deposits ..or some other problem. The Balance 
Meter gives an accurate gauge for balancing the well, too. 
It assures maximum lifting efficiency with power costs 
lower than with motors that impose excessive electrical current 
peak requirements. Pumpers can check the operation 
of Continental-Emsco motors by viewing the action of the 
Balance Meter needle ..an engineer with a special 

ctrical instrument is not required. 


“NEEDLE VARIATIONS DURING STROKE IT S NEW. Double Shaft Extension 


Two shaft extensions make C-E Green Triangle Electric 
BALANCE METER Pumping Motors more flexible..easier to install. They drive 

from both sides .. rotate in either direction ..leads ente: 

on one side or the other as desired. Unit pumpers can be driven 

from one side of the motor and auxiliary equipment 

such as pumps, chemical feeders and air compressors can 

be operated from the opposite side without disturbing 

the unit pumper drive. A cover protects the shaft not in use 


IT’S NEW.. digh Sip... High Starting Torque 


° . 
~— With a Service Factor 
gy C-E Green Triangle Electric Pumping Motors have 
0-8% slip somee starting torque..40° C rise combined with 
a guaranteed 1.15 service factor. These characteristics 
give cushioned peak demands and added protection to gears 


belts .. bearings ell equipment 


IT’ S NEW 5 Bolt Hole Size .. Same for All Motors 


C-E Green Triangle Electric Pumping Motors have 

andard 21/32” bolt holes on all models. This eliminates 
costly delays, since bolts furnished with the unit pumper 
can be used..regardless of make or manufacturer. 


OVERSIZED DIAGONALLY SPLIT IT’ S NEW. Air Cooling System 
CONDUIT BOX Generous air volume is pulled through these motors to 


keep windings cool ..not just the case. Air direction is changed 
by baffles, which assure a clean motor..dust and dirt 
particles hitting the baffles fall and are spun out by action 
of the centrifugal blower fan 


IT’S NEW. . Oversized Conduit Box 


No more “skinned knuckles” here.. plenty of room and 
diagonally split design makes hooking-up easy. 


IT’S NEW. . Weather-Guarded Frame 


Frame design provides complete protection against heat, 


TWO SHAFT EXTENSIONS 


dust and moisture. Steel supporting feet can be repaired in the 
field by welding. Varnished windings coated with 


MOUNTING BOLT HOLES — SAME SIZE 
FOR ALL MODELS 


Irvington 32 sealer enamel 


Continental-Emsco Green Triangle Electric Pumping Motors 
operate at 1200 r.p.m. (synchronous) and are available in 
sizes from 3 through 30 horsepower. See them at your C-E store 
or ask your C-E representative for complete information. 





CONTINENTAL-EMSCO 


Serving the Oil and Gas Industries 
Worldwide 

















CONTINENT AL-EMSCC 5 Ni Orv n of the Youngstown Sheet ond Tube 
Export Division, 45 Rockefeller P Continental Emsco Compony Limuted 
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HALLIBURTON MULTIFRAC 


means more fractures 
for more oil 


MULTIFRAC helps get more oil out of 
many pay zones by making multiple frac- 
tures for added drainage. 


MULTIFRAC is used with any one of the 
7 basic Halliburton fracturing fluids. 
Makes additional fractures possible in 
wells that have zones unsuitable for isola- 
tion with packers. Effective in open hole 
or perforated casing. 


HERE'S HOW IT WORKS... 


Pressure is applied till fracture is formed. Next a 
temporary plugging agent is introduced. It bridges 
and seals the first fracture. Pressure is continued till 
fracture occurs in another part of the zone. Process 
is repeated as many times as needed. In a thick pro- 
ducing interval or group of thin intervals, the many 
flow channels opened by Multifrac will usually 


produce oi! faster and longer than a single fracture. 


= 
Investigate Halliburton's Multifrac Process for your well. 


HALLIBURTON 


Oil WELL CEMENTING COMPANY, DUNCAN, OKLAHOMA 


es @e 





PIONEERS IN FRACTURING SERVICES 


AWA Y FROM AN Y 
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A Basic Concept of... 


CAPITAL 


PETROLEUM 
OPERATIONS 





More effective management of exploration 


and development is to be gained by following 


a carefully arranged budgeting schedule 


Homer N. Mead, 


Martin, Sykes and Associates C_A 
Caracas, Venezvelo 


A PRODUCING oil company is faced 
with the same problem all other com- 
panies have that are engaged in ex- 
tracting natural resources. Every unit 
volume of natural resource produced 
reduces by that amount the quantity 
left to be produced in the future from 
existing reserves. There are two ways 
in which an oil company can increase 
its recoverable reserves: (1) Increase 
the total amount of oil that can be pro- 
duced economically from existing res- 
ervoirs by using the most up-to-date 
production engineering methods, and 
(2) drill exploratory wells in the hope 
of finding new reservoirs. Although 
it is important to get the maximum net 
return from existing reservoirs, the 
chief method for increasing reserves is 


to drill exploratory wells. This involves 
risking large sums of money in the hope 
that return from the successful wildcats 
will more than pay for the total even- 
tual cost. This includes the drilling cost 
of both discoveries and dry holes as 
well as subsequent wells in the dis- 
covered reservoirs plus all future costs 
of production. 

In order to approach this problem 
efficiently it is necessary to have a long 
range plan. This will provide a basis 
for future operations and ensure that 
sufficient money is available at the right 
time to pay for the drilling. It is the 
purpose of this paper to describe a 
capital budgeting procedure that might 
be applicable to any oil producing com- 
pany which intends to drill exploratory 
holes. This capital budgeting procedure 
is described only in basic concepts. It 
would be necessary for each company 
to develop the details based upon its 
own operations. 
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FIG. |. Cumulative cost of the proposed 
plays determines which plays can be under- 
taken dependent upon percent of net income 
available for investment. 


Two capital budgets should be made: 
One for exploration and the other for 
the development and production of 
known reserves. Some of the reasons 
for this are: 


In established reservoirs it is 
known that producible oil is 
there; this is not the case in ex- 
ploratory wells. In the U. S. there 
is about one chance in nine that 
an exploratory well will produce 
economic quantities of oil 


If an error is made in predicting 
future recovery from known res- 
ervoirs, the actual future recov- 
ery is still there to be produced 
Unsuccessful wildcats do not 
produce at all, or at most they 
produce at uneconomic rates. 
These rates are usually estab- 
lished at the time the well is 
drilled. 
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PO ay « .. Na! is a\. 3 Predictions of future recovery 
4 my}, from known reservoirs are based 
b mp, AG upon past production history 
C wore Predicted recovery from un- 
i | 2] drilled exploratory wells may not 
5A materialize after drilling them 
If exploratory drilling is contem 
plated, estimated future net rev 
enue from existing reserves 
should be examined on a long 
range basis so that the company 
may know how much of its fu 
ture net revenue it is willing to 
risk in the search for new oil 


Simply stated, the reason for two capi 
tal budgets is that the company will be 
able to compare future known revenue 
to the cost of risking future money in 
exploration. In this paper capital 
budgets are recommended for a five 
year period. Actually the length of time 
is dependent upon so many factors that 
five years may not be long enough in 
some cases and too long in others 
However, the principle involved is the 
important thing: Namely, a long range 
view must be taken 





Producing and Development 
Budget 

All production revenue from exist 
ing reservoirs should be estimated to 
gether with drilling, production and 
overhead costs. A five-year estimate of 
production for existing reserves should 
be made under current methods of 
production or a future method already 
hard or soft... approved. The first year’s production 
7 should be by months, the first six 
Elgen can coreit months of the second year by months 
and the last half by quarters. The third, 
FASTER | BETTER | SAFER fourth, and fifth year should be by 
years as further refinement is not 
Eigen controlled-depth cores give a closer look at needed and in most cases would be 
production possibilities. relatively inaccurate. Value of the oil 
should be estimated and gross revenue 
Elgen’s side wall core services are the finest in the field. 1 to 30 determined for each time period. Any 
zone selections in one trip...cores large enough for accurate additional revenue from gas sales or 
analysis. Gun loading simplicity eliminates bulky field equipment, from products of natural gasoline 
adds to speed of operation. Automatic gauges assure knowledge plants should be added to oil revenue 


of tool operation. Exclusive circuit design and maximum safety for each time period. All future known 
dudes: ene Quite costs relating to the existing reservoirs 


should be estimated and broken down 
Remember — you'll get FASTER, BETTER, SAFER coring for the same time intervals. Gross rev- 


results with Elgen ... and at less cost. enue less total cost will give estimated 
total net revenue for each designated 


time period. Income taxes should be 
taken into consideration after the ex- 
ploration budget has been worked out 


Exploration Budget 
The other five-year capital budget 
CORPORATION should contain all of the costs incurred 
2925 MERRELL ROAD / DALLAS, TEXAS in the search for new oil. The first well 
Fleetwood 7-3958 drilled in any reservoir should be con- 


sidered in this budget. This should be 
so whether or not the reservoir was 
discovered first by another party. Neg- 
atively speaking, any well that is drilled 


Write or call today. Your nearest Elgen representative, or Elgen's home 
office, will be pleased to show the many advantages in Elgen core services. 
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TWO YEAR 
REPORT 


DIESEL-ELECTRIC 
DRILLING POWER 


—a round-up of significant installations 
of Electro-Motive Power 
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First integrated Diesel-electric 
drilling system was installed on a rig 


of The Offshore Company at Houma, La. 


Electro-Motive was the first to offer, through 
the use of standard production components, a 
practical Diesel-electric system of resonable cost 

designed, built and backed by one manufacturer. 
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First installation of Electro-Motive Two 8-cylinder, 875 hp engines driving two 
Power was in April, 1955, on this rig of 500-kw generators each supplied power to the 625 
The Offshore Company near Houma, hp drive motors on draw works, rotary and mud 
Louisiana. Rig later drilled two holes pumps. Engine-generator sets and drive motors were 
over 10,000 feet before being installed on later installed on the now famous mobile platform 
an offshore barge. No. 55 of The Offshore Company. 





Today, Diesel-electric 


is the established power 


for deep well drilling 


and nowhere are the advantages of this power 
more clearly illustrated than on these pioneer 


installations of ELECTRO-MOTIVE POWER 


Sun Oil Company rig, capitalizing Kermac Rig 48 was the first complete Diesel 
on the flexibility of connecting power electric tender-platform device to go into service in 
cables, has the draw works mounted be- the Gulf of Mexico. Unit has two Electro-Motive 
neath the dri'ling floor. This design avoids generating sets on the tender, one on the platform 
clutter, saves space and makes the big Under emergency conditions, either tender or plat 
rig easier and more economical to move form can operate independently. Put into service in 
This was the first major land rig to use June of 1956, this unit has averaged more than 
Electro-Motive Power. 14,000 feet per hole 





Shell Oil Company's Rig |! is one of the most power 
ful rigs anywhere. This unit uses three Electro-Motive 875 hp 


Phillips Petroleum Company 
was the first to utilize Electro-Motive 
Power on an offshore rig. This rig 
made its first hole 35 miles out in the 
Gulf of Mexico. It has been in opera- 
tion since July, 1955, and has aver- 
aged more than 12,000 feet per hole. 
Two Electro- Motive generating sets 
supply power to drive motors on 
draw works, rotary and mud pumps. 


generating sets to drive nine 625 hp drive motors. Mast on 
this rig is 147 feet. In spite of size, rig breaks into skid 
mounted packages for easy transport and fast rig-up 


Big Chief's Rig 34 was put 
into service in April, 1956. The 
first offshore platform for this 
company is an example of how 
Diesel-electric cuts high-cost 
deck space. Platform measures 
only 88 by 145 feet, yet can drill 
six wells from one _ location 
Electro-Motive Power, with the 
flexibility of power cables, per 
mitted a space-saving, three 
story design. 








Kermac Rig 46 was a revolution in mobile units. 
Launched in October, 1956, this rig has worked on several 
locations in the Gulf. A sister rig, No. 47, was launched in 
January, 1957. The unique design of these submersibles im- 


parts extreme stability. Both weathered recent hurricanes 
without damage. Each contains three Electro-Motive 900 hp 


generating sets. 


Penrod Drilling Com- 
pany launched two Diesel- 
electric barges in 1956, the Bill 
Dordan and Tom Sorrell. These 
were the first shallow water 
barges to apply Electro-Motive 
Power. Each is fitted with three 
engine-generator sets with heat 
exchanger cooling. Both are 
capable of drilling 18,000 feet 
in 19 feet of water. 


Grey-Wolf Drilling Company con- 
verted an old steam rig to Diesel- 
electric with Electro-Motive Power 
In so doing, they cut rig-up time al 
most fifty per cent. Two engine gener 
ator sets supply power to drive motors 
on mud pumps, mud mix pumps and 
draw works. Rotary is driven by draw 
works. Unique power arrangement per 
mits operation on one engine. Other 
engine is used for supplementary and 
standby power. 











And this is the new 
ELECTRO-MOTIVE 


—the first standardized, completely self-sufficient 


Diesel-electric drilling power system 


The SR-10 is a refinement of Electro-Motive’s 
original plan to offer the drilling industry a com- 
pletely integrated Diesel-electric power system 

designed, manufactured and backed by one company. 


The new power plant brings to deep well 
drilling the added power and control needed to 
match the oil industry’s increasing need to drill 
deeper, faster and more economically. 
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The SR-10 is shown here being 
field tested on Sun Oil Com 
pany’s Rig 15 at Rayne, Loui 
siana. 





Diesel-electric 


Integral AC Supply 
A new integral AC generator (100-kw) 
makes the SR-10 completely independent 
of outside AC supply for blowers, excita- 
tion and control equipment. 


Increased Power 

Engine horsepower has been increased to 
1000. New D-49G generators produce up 
to 640-kw each (two per engine). New 
D-49M drive motors deliver up to 800 
horsepower. 


Greats Power Utilization 


New load regulator provides load balance 
between units. Thus, if power require- 
ments exceed that available on one unit, 
the load regulator automatically loads a 
second unit to satisfy drilling demands. 


SR-10 POWER UNIT 


t 4 ‘| +4 , 
LeEQauce Limnte ice 


New improved motor control cabinet is 
simpler and more efficient. Its new design 
combines with many other improvements, 
both mechanical and electrical, to make 
the SR-10 easier to operate and maintain. 


mnt , We ant 
A new speed-increasing transmission be- 
tween the engine and generators and other 
changes have cut the weight of the air 
cooled unit by more than 2000 pounds. 


NEW D-49M DRIVE MOTOR 
Improvements in de 
sign and materials of 4 do 
both the new motor a 
and generator permit j 


increased horsepowet 


ind provide better = 
moisture protection 

Motors and genera i - /. 
tors are identical ex | 

and reduces costs 7 


cept for field wind 
ings i factor that 


facilitates service 
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ELECTRO-MOTIVE 


POWER 


ELECTRO-MOTIVE DIVISION 
GENERAL MOTORS 


LA GRANGE, ILLINOIS 


In Canada: General Motors Diesel Limited, London, Ontario. 


Petroleum Industry Sales Offices: 

Dallas, Texas, 1712 Commerce Street, Phone: Riverside 7-3329 

Houston, Texas, 1222 Texas National Bank Building, Phone FAirfax 3-3437 

Morgan City, Louisiana, 1112 Offshore Oil Center Building, Phone: Morgan City 4411 
Los Angeles, California, 5928 So. Malt Ave., Phone: RAymond 3-6247 








for an existing reservoir in which the have additional plays on which studies budget. A rough guess should be made 
company has prior production should and recommendations have not been as to their cost, expected return and 
not be considered completed. Only under very special a tentative schedule prepared for drill 

After all the work and study pre conditions should these plays be con- ing in the last four years of the capital 
liminary to spudding the exploratory sidered in the operations of first year’s budget 


well has been completed, the play ni 
should be thoroughly analyzed and pre- FABLE 1. Total Analyzed Exploratory Prospects for Year. 
dictions made as to (1) total estimated 
cost, (2) percentage chance of success , ; 
(3) estimated ultimate recovery from ae 
the reservoir, (4) estimated net value 
per barrel of oil recovered, (5) esti 
mated total value of the oil which is 
(2) (3) (4), and (6) ratio of 
return to investment which is (5) minus 
(1) divided by (1). Table 1 ts an illus- 
tration of this 

A table should be made in which the 


play with highest rate of return is at Martin -Decker helps you 


the top and the rest arranged in orde 
should also be cumulated in the same 


sequence so that the total cost for total 
plays down to any rate of return will by eliminating 
be known. Table 2 shows the data from out of 
Table | arranged in this form gauge hole 
It is realized that this rate of return 
does not have significance as far as 
ictual conditions are concerned since 
it is reduced by the percentage ef the 
chance of success and does not con- 
tain any development costs. Neverthe 
less it does offer a means for comparing 


the plays 


Application of Data 


Take the preceding information as 
shown on Table | and 2 and assume 
that these data are the actual hgures 


that have been worked up for a com : 
pany. The six plays, A through F, are friends is the Martin Decker 
ill plays completely worked out for Hydro-Mech Torque Gauge. It's 

easy to see why. The Hydro-Mech 
consideration next year. It is further es quickly and accurately tells the driller 
timated that the company will have a when he has an out-of-gauge hole or 
profit before taxes of $3.75 million for locked cones. He gets maximum use from 
the next year. As shown in Fig. 1, if it every bit, cuts out expensive reaming time 
-and gets more good jeet per bit 


Drillers everywhere are fast 
finding that one of their best 


were desired to use only 20 percent ot 


the Known income for next year, only : 

play s C and D could be drilled. On the ae mntens * ag orf pg at Lt. 
other hand if 40 percent of known in- trolled Reaming — Fishing — Milling —and 
come were spent then D, C, F, and B Diamond Coring. 

could be drilled. On Fig. 2 the times 
the investment is returned is shown with 
respect to the sequence of plays. If 
experience in the company indicates 
that the investment must be returned at 
least 20 times (in the form as shown) 
before the investment is attractive, then 
only the four plays C, D, F, and B 
could be considered. There are, of 
course, Several considerations that the 
company must keep in mind future 
supply, future demand, future value of 
oil, amount of oi already found but 
not developed, amount of money the 
company has that it can allocate to ex e , 
ploration, etc. The company, depend- Write For Descriptive Literature! 
ing upon its size and operations, will 


casual dental 1 MARTIN: ’ + '.DECKER CORP. 


It is possible that the company may HOME OF THE WEIGHT INDICATOR LONG BEACH, CALIFORNIA 
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A third class of play might be 
termed “contingency” drilling. This re- 
fers to those not known at present 
which might be developed some time 
in the future. To account for this possi- 
bility a lump sum, based upon experi- 
ence, should be allotted to each of the 
last four years. Another contingency 
fund should be included in the first 
year’s budget to provide money for be- 
ginning development on plays that are 
successful during the year. 


Future Budgets 


Two five-year budgets (one for de- 
velopment and the other exploratory) 
should be made each year. The current 
year should be deleted and another 
year added. In the exploration budget 
each play on which study has been com- 
pleted during the current year should 
be added to those plays that have been 
completed but which have not been 
recommended for drilling during the 
current year. A table should be made 
of these plays in sequence of decreasing 
rates of return as recommended above. 
Two more capital budgets should be 
made, one for exploitation and the 
other exploration as outlined above. 
Preliminary work on these budgets 





TIMES RETURN ON INVESTMENT 


should commence when about one-half 
of the current year is passed. Final 
budget should be completed and ready 
for management approval three months 
before it is to go into effect. 

Total cost on a time basis of the ex- 
ploratory capital budget should be com- 
pared with the capital budget of known 
production and development drilling 
showing anticipated net revenue for the 
same periods of time. With these facts 
it will be necessary for management to 
determine whether it wishes to speed 
up or slow down the rate of exploratory 
drilling, take an additional percentage 
of expected future revenue, add addi- 
tional money from past earnings, bor- 
row additional money, etc. Every effort 
should be made to establish a plan of 
operation that has a good chance of 
being continuous for the five-year 
period. To aid in long range planning 
the scale of operations should not fluc- 
tuate greatly. Under usual conditions 
the plan would be minimum since no 
future income from successful plays 
would be included until the next year. 

Once a five-year budget has been ap- 
proved, the first year’s schedule shouid 
be considered firm and changed only 
under extraordinary conditions. Us- 
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FIG. 2. Times return of the investment required for the various 
plays aids in determining the attractiveness of the proposed program 


TABLE 2. Rate of Return 
vs Cumulative Cost 


Times re- Cost Cumula 
turn on of tive cost 
invest play ($M ($M 
124.0 sO - 0) 
79.0 750 800 
44.0 100) 1200 
20 4 i530 1550 
15.7 150 1700 

90 500 221K) 


ually in large companies, constant un 
expected changes in the scale of oper- 
ation cost more money than the saving 
they are supposed to effect. Only as a 
contingency should any additional drill- 
ing be considered for the first year’s 
operations. This should be considered 
as Outside the budget and would have 
to stand or fall on its own merits. It is 
assumed, of course, that studies of 
enough plays have been completed so 
an adequate drilling program can be 
maintained for at least one year 


Budget-Planning Groups 


Planning of orderly development and 
depletion of known reserves should be 
done by a “team” that is entirely sep- 
arate from the “team” which plans the 
exploratory program since the thinking 
and decisions going into the prepara 
tion of the two budgets are separate and 
distinct. There is always additional oi] 
to be produced from known reserves 
even if predictions are wrong. In ex 
ploration, however, the uncertainty 
exists as to whether or not oil is even 
there, let alone in commercial quan 
tities. Basically, the difference in the 
two budgets is in the degree of risk 
involved. 

The two groups should be able to 
confer with each other freely on all 
matters of common interest. Respon- 
sibility for planning the two programs 
of development and exploration should 
be absolutely divided, however. Each 
group should have the authority and 
responsibility for performing its func 
tion, subject only to the decision of a 
higher authority over both groups 
There are undoubtedly several areas 
m which both groups might have con- 
flicting interests. This is because it is 
impossible to set up rules that will de 
fine exactly and forever the division 
between any two groups of people that 
have a common interest or a common 
division of responsibility and authority 
The limit of each group in those areas 
should be flexible, depending on the 
overall group capabilities and individ 
ual personalities in each. Basically it 
may be said that the exploratory plan 
ning group should direct all its efforts 
and energies toward finding new oil, 
and the development and depletion 
planning group should endeavor to re- 
cover the maximum net value from 
existing reservoirs. “ee 
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HD-11 side boom tractor owned by 
Hood Construction Company, Lynwood 
California, is laying pipe for gathering 
line in Signal Hill Field, Long Beach 
California. Front-mounted power take 
off permits side boom to work inde 
pendently of tractor engine clutch. Back 
of tractor is free for winch or other rear 
mounted equipment 


HD.11 Tractor- 
Side Boom 


Meets 
Oil Field 


Specs 


It’s Oil Field Strong 
It’s Oil Field Trim 


It’s Oil Field Tough 


It’s Oil Field Safe 
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Users have found the Allis-Chalmers 94-belt-hp, HD-11 crawler 
tractor with Tractomotive side boom exactly right for oil field 
pipe handling work. 


40,200-lb lifting capacity gives you all the power you need to put in 
gathering lines...set valves, “Christmas trees,” pumping equipment 
maintain, repair, and replace existing oil lines 


34,134-lb total weight of tractor, boom, and full counterweight gives you 
a tractor for all jobs on the medium-size lines, and many jobs on the big 
lines. Over-all size, weight, and pin connections, make it easy to trans 
port side boom. 


Heavy-duty construction, high clearance, and good flotation let the HD 
11 handle jobs under the toughest conditions — through swamp and muck 
up steep grades, in rocky terrain. And there’s no babying this tractor 
with daily greasing — Allis-Chalmers truck wheels, idlers, and support 
rollers need lubrication only once each 1,000 hours of operation 


Internal expanding brakes provide positive side boom control — are fully 
enclosed from dirt and moisture. Drop-proof, safety-link counterweights 
are hydraulically controlled, and mounted high for extra clearance. Over 
all balance gives you stability even when booming big loads way out 


Find out all the reasons why this tractor- 


side boom team ts right on every count 
for oil field pipe handling work. See your 


ALLIS-CHALMERS, CONSTRUCTION MACHINERY DIVISION, MILWAUKEE WISCONSIP 


TRACTOMOTIVE CORPORATION, DEERFIELD, ILLINOIS, 


Allis-Chalmers-Tractomotive dealer for 


the full story. 
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Inhibitor squeeze technique is especially useful in treating high-pressure 
gas condensate wells. Only two or three treatments need be made each year 


In Corrosion Mitigation... 


Does the Inhibitor 
Squeeze Method Work? 


Two year tests in gas condensate, gas lift, and pumping wells in Louisiana and Texas 


indicate this technique can control corrosion for as long as six months 


R. H. Poetker, 
Sunray-Mid-Continent Oil Company, 
Corpus Christi, Texas 


P. C. Brock, 

Lafayette, Louisiana 
and 

S. A. Huckleberry 

Corpus Christi, Texas 


Dowell Incorporated 


TREATMENTS in which corrosion 
inhibitor is pumped into producing for- 
mations have successfully controlled 
corrosion of well tubing and down- 
hole equipment for as long as six 
months. This new treating method has 
been tested over a two-year period in 
gas condensate, gas lift, and pumping 
wells in Louisiana and Texas. 

A major advantage of this inhibitor 
squeeze technique is that wells which 
are difficult to treat need be treated 
only two or three times a year. In ad- 
dition, the entire length of tubing is 


B-102 


protected, treating time and shut-in 
time are reduced, and wear and tear 
on equipment are minimized. These 
advantages are especially important in 
offshore installations 

Application of these 
squeeze treatments was simple. A spec- 
ial inhibitor was pumped into the for- 
mation and overflushed with produced 
well fluid (Fig. 1). After a 24-hr shut 
in period, the well was placed back on 
production. Squeeze treatments were 
usually completed in a relatively short 
time. For example, from two to four 
hours were required to treat a 10,000 
ft well at a pressure of 5000 psi. 

rhe particular inhibitor used in these 
treatments adsorbs onto the formation 
rock. Over a four to six-month period 
produced well fluids pick up small 
amounts of inhibitor from the forma 
tion, thus providing continuous corro 
sion protection to the well 


inhibitor 


Gas Condensate Wells 
Conventional inhibitor application 

techniques in Louisiana gas conden 

sate wells are the batch method, chemi 
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cal injection valve method, and the stick 
method. Batch method consists of 
pumping inhibitor into the tubing and 
shutting the well in for one or two 
hours to allow the inhibitor to fall to 
the bottom of the fluid column. How 
ever, the inhibitor may not reach bot 
tom, in which case it would not protect 
the lower section of the well 

In the chemical injection valve 
method, a pressure valve is set above 
the packer. The annulus is loaded wit! 
a mixture of inhibitor and water or 
oil. Pressure applied at the surface 
opens the valve, allowing inhibitor to 
enter the tubing. The installation of 
these valves is costly, frequent treat 
ments are necessary, and protection to 
the full well depth is uncertain 

The stick method consists of drop 
ping solid sticks of inhibitor into the 
tubing. Here again, the well must be 
shut in following each treatment 

The typically high 
Louisiana gas condensate wells make 
them difficult to treat. Because a packer 
is ordinarily used in these wells (Fig 
2), tubing cannot be treated by apply 


pressures ol 


1957 





ing inhibitor through the annulus un Typical inhibitor squeeze. In plan periods ranging from. three 

less special valves are installed. Pres ning squeeze treatments, each well months. Because of their low wal 
sures higher than 5000 psi are com should be considered individually production, these wells are considered 
mon, so that a series of valves and lubri However, typical treating recommen idequately protected if the inhibito 
cators are necessary to control these dations for Louisiana gas condensate keeps the iron content in prod 
vells vells can be given. For example, a vater at 50 ppm or less 


gas condensate well producing 5,000, Well A, the first gas condensate well 


| 
ULCU 


000 cu ft of gas a day from 30 ft of squeezed in Louisiana, was producing 


perforations would normally produce 10 MMcf of gas per day, 148 bbl of ol 


only about a barrel of water per million per day, and | bbl of water per day 
sO of 


cubic feet of gas. Normal treatment for [he treatment consisted of 
such a well would be 50 gal of concen- concentrated inhibitor (mixed with 


' 


trated inhibitor (mixed with about 30 30 gal of water), overflushed with 12 
val of water), followed by an over bbl of distillate. Curves showing the 


n 


flush of 40 to 50 bbl of distillate inhibitor and tron contents ol pro 


np 


Inhibitor squeeze treatments have duced water from Well A appear 


effectively protected such wells fo 








Nothing drills 
like a 


FIG. |. Mechanics of inhibitor squeeze. 
Lightly shaded area represents inhibitor be 


ing displaced into formation. Darker area 
indicates overflush to move inhibitor back 
nto formation away from well bore 


Performance Records show... 
@ More Footage 
@ Lower Costs 


@ Fewer Failures 


It doesn't take drillers long 
to recognize a good thing. 
Look around you at the record 
breaking number of Spang 
Bits being used . . . convinced? 
. .« then go SPANG TODAY! 


ENTIRE BIT DIE FORGED 
COMPLETELY HEAT TREATED 


— eee 


SEMI-DRESSED ENDS 


For Cable Tool data and 
catalog see your Spang 
deoler or write to 














DEPT. 0-7 BUTLER, PENNSYLVANIA 


FIG. 2. Exposure to blowout hazards are . 
reduced by inhibitor squeeze since well is For over 60 years Manufacturers of Spang Weldiess Jars and a Complete Line of Cable 


fully under control at all times System Drilling and Fishing Tools for Oil and Gas Wells, Prospect Drilling and Shot Blast Holes 
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Dowell engineers use specialized equipment to perform high-injection-rate fracturing treatments on oil and gas well 


it could be the best 


To an increasing extent, Riverfrac* is 
proving to be a most profitable well 
stimulating treatment. More and more 
operators report that Riverfrac has given 
greater production increases and a slower 
decline than oil-base or acid-base well 
treatments. 


| , 
and salt-dissolving qualities make water an excep- 
tionally efficient medium for many formations. In 


some formations, successful treatments have been made 
without the use of sand as a propping agent. 


Riverfrac uses unthickened water as a 
fracturing fluid. Its low cost, low viscosity, 


Dowell additives can be used to extend the success- 
ful application of Riverfrac to many zones previously 
considered incompatible with water. 


treatment for your well 


Dowell was a pioneer in the development of River- 
frac and has an unexcelled fund of experience with 
this service. An experienced Dowell engineer will tailor 
a treatment to the requirements of your well. Why 
not consider Riverfrac for your next job? 

If your well is a good prospect for Riverfrac, your 
Dowell representative can tell you. If it isn’t, he will 
recommend the particular Dowell treatment that 
should be used 

For service, or more information, contact any one of 
the 165 Dowell offices in the United States and Canada; 
in Venezuela, contact United Oilwell Service. Or write 
Dowell Incoporated, Tulsa 1, Oklahoma. 


“Service Mark of Dowell incorporated 


Services for the oil industry 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 
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20 80 aso 300 360 
DAYS SINCE SQUEEZE TREATMENT 


FIG. 3. Treatment of a Louisiana gas condensate well reduced 
iron content of produced water to a satisfactory level. A resqueeze 
227 days later reduced the iron content to a new low and maintained 
a safe level for more than three months. 








30 Br 90 20 $0 
DAYS SINCE SQUEEZE TREATMENT 
FIG. 4. Treatment with 30 gal of inhibitor reduced the iron 
content of produced water from this gas condensate well to a safe 
level. A second treatment 154 days later with 100 gal of inhibitor 
reduced the iron content to a lower level. 


Ihe sharp rise of the iron content 
curve (from 100 to 200 ppm) imme- 
diately following the squeeze treatment 
is interesting. Such jumps in iron con- 
tent often occur when wells are first 
treated or when they are treated with 
large quantities of inhibitor. Apparently 
they result from the removal of prev- 


O00 


iously-formed iron deposits. A combi- 
nation of mechanical action of the 
fluids pumped down the well bore and 
the detergent effect of a large slug of 
concentrated inhibitor tends to loosen 
such deposits. A particularly interesting 
aspect of the iron content rise in this 
case is that the well had been continu 
ously treated with 








another inhibitor 
until shortly before 
the squeeze treat- 
ment. Apparently 
the well had previ- 
ously received only 
partial protection, 
and thus allowed 








20 180 240 300 


360 





accumulation of the scale that was re 
moved by the new inhibitor 

[he inhibitor squeeze treatment re 
duced iron content satisfactorily and 
kept it at a relatively low level for about 
three months. During this time, iron 
content was always considerably below 
previous levels. A second squeeze, 227 
days after the first one, then reduced 
iron content to a new low. This treat 
ment kept iron content at a safe level 
for more than three months. Actual 
protection probably continued longer, 
however, the disastrous hurricane Au- 
drey struck at this point and interrupt 
ed sampling. 

Before Well A was squeezed with 





DAYS SINCE SQUEEZE TREATMENT 


FIG. 5. Inhibitor squeeze of a gas lift well reduced iron content 


WEEKS SINCE SQUEEZE TREATMENT 


of produced water for 10 months. Second squeeze further reduced FIG. 6. Corrosion rate in sour crude pumping well, in mils per year 


iron content to 10 ppm, and & months later was only 30 ppm 
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Inhibitor squeezes materially reduced corrosion rate. 
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inhibitor, caliper surveys were run on 
it and two offset wells. The offset wells 
were being treated with a stick inhib- 
itor. A year later, caliper surveys were 
again run to determine the maximum 
corrosion penetration. The greatest 
penetration found in tubing walls of 
Well A was only 10 percent of tubing 
thickness. However, the offset wells 
treated with stick inhibitor showed 
maximum penetrations of up to 60 per- 


TABLE 1. Results of Inhibitor Squeeze Treatments in Louisiana Gas Condensate Wells. 


Well Number Inhibitor (gal 
50 
50 
0) 
L100 
50 


cent. The operator expects that work- 
overs will be necessary on these wells 
soon because of this serious corrosion 
damage. 

Well B (Fig. 4) produced from 8 to 
10 MMecef per day, with 200 bbl of oil 
per day and 8 to 10 bbl of water per 
day. The squeeze treatment consisted 
of 30 gal of concentrated inhibitor, 
overflushed with 20 bbl of oil. Lron 


content of produced water was above 


iran Cantent 


d Water 


Distillate t 
Overflush (bbl 


36 From 12 
From 80 to 4 
OO Iron reduced to 


[ 


43 From 80 to 50 


TABLE 2. Results of Inhibitor Squeeze Treatments on Gas Lift Wells. 
(All treatments consisted of 10 gal of concentrated inhibitor, mixed with 124% bbl 
of salt water, followed by a 25-bbl salt water overflush.) 


Production 


Shut-in Ou 
Well Number Time (hr BOPD 


24 8 


Water 
BWPD 


all 


80 ppm before the first inhibitor 
squeeze. Following the squeeze, iron 
content decreased gradually to a Sale 
level. Data is unavailable from 89 to 
159 days following the first squeeze 

Well B was resqueezed 154 days 
after the first squeeze. This time 100 
gal of concentrated inhibitor were 
injected to prolong protection. Here 
again, as in Well A, the pattern of lowe: 
iron content following a second squeeze 
appears. When hurricane Audrey in 
terrupted sampling, iron content was 
still at a low level. 

No damage to producing formations 
has resulted from inhibitor squeeze 
treatments in gas condensate wells. To 
prevent damage, the normal practice 
has been to make tests before squeeze 
treatments to determine whether pro 
duced fluid may tend to form an emul 
sion with the inhibitor. If so, an emul 
sion-preventing additive is injected 
with the inhibitor. 

All inhibitor squeeze treatments ol 
gas condensate wells to date have been 
satistactory, as may be seen in the re 


sults shown in Table | 


Gas Lift Wells 

Controlling corrosion in gas litt 
wells by conventional treating methods 
is difficult. For example, placing liquid 
inhibitor in corrosive areas of gas lift 
wells is hampered by gas lift equip 
ment. Evidence indicates that most of 
the inhibitor piaced in the annulus ot 
these wells enters the tubing at the up 
permost gas lift valve, leaving tubing 
unprotected below this point. Tubing 
pulled for examination after conven 
tional treatments apparently was cov 
ered by an inhibitor film only as fa 
down as the second gas lift valve. The 
film’s presence was indicated by oil-wet 
surfaces above the valve and water-wet 
surtaces below it. In no cases was evi 
dence of inhibitor film found below 
the second gas lift valve. Treating wells 
with stick inhibitors has been difficult 
also, Production requirements some 
times make it impossible to shut in 
wells long enough for inhibitor sticks 
to fall to bottom 

Large volumes of water are pro 
duced by most gas lift wells. For this 
reason, water has been the most con 
venient diluent for inhibitor injected 
into tormations. A typical treatment 
has consisted of 10 gal of concentrated 
inhibitor, dissolved in about 1242 bbl 
of water. From 15 to 50 bbl of water 
has been used as an overflush. Some 
30 gas lift wells have been treated by 
this method in South Texas, some of 
them as many as three or four times 

Inhibitor squeeze treatments are 
effective for about six months in gas 
lift wells producing small volumes of 
water. This has been shown by study 
of caliper surveys, well equipment rec 
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Testing on working 


rigs gives Christensen 


REALITY 
in Research 


Christensen constantly 
seeks new applications 
and designs to increase 
performance and lower 
footage costs, Christensen 
diamond equipment ts 
proved by thorough, 
exhausting trials not 
only under laboratory 
situations but also under 
actual field conditions 
Christensen solves yout 
problems by working 


where the problems are 
These diamond bit designs 


a result of Christensen re “Less Cost Per Foot™ 


CHRISTENSEN sities <em> 


1937 SOUTH SECOND WEST 


search ire now standard 


tools of the oil industry 


In the near future 

a new approach to full hole 
diamond drilling and a 
new concept in core protec 


tion and packaging 
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MEvoy single and multiple com- 
pletion trees are available for every 
type completion under all pressures and 
conditions. 


McEvoy SB-2 casing hangers will safely 


support any casing string that can be 
picked up in the derrick on single, dual MEvoy COMPANY 
or triple completion wells. Protect your OlL WELL EQUIPMENT 


investment with the best... specify Texas and Milby Sts. + P.O. Box 3127 
McEvoy equipment. Houston 1, Texas 


GATE VALVES + WELL HEAD EQUIPMENT - CASING HEADS AND HANGERS - TUBING HEADS AND HANGERS - GAS LIFTS 
AUTOMATIC CHOKE OPERATORS - MULTIPLE COMPLETION EQUIPMENT - CHRISTMAS TREE ASSEMBLIES - CHOKES 
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months, with 
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ral more months 


squeeze treat 


tr 


ments on gas lift wells have been good 


esults of such treatments are 


Typical 


ven in Table 


Sour Crude Pumping Wells 


Benefits of inhibitor squeeze treat 


ments in pumping wells are similar to 


those previously discussed. Primary ad 


intages are convenience of less fre 
quent treatments ind assurance of ade 
quate protection. Also the entire length 
| is protected. Inhibitor 

the annulus of such a well 
illy picked up by the pump and 
brought back up the tubing. Thus 
when the pump is located considerabl 
ibove the producing formation, tubing 
installation 


that 


point is not protected. Again, inhibitor 


ind rods above the 


pump 


ire protected, but casing below 


squeeze treatments give continuous 


protection treatment without 


OTTOSION | 


the possidility Of improper! nhiditor 
application 

A typical example of pumping-well 
applic itions 1s that of Well D soul 
n West Texas (Fig 6). This 


with 30 gal of in 


crude wel 


well Was squeezed 


hibitor (dispersed in 100 bbl of oil) 


followed by a 100 bbl crude oil over 


flush. The well had been producing 


dav, containing 


ino it 70 DD ol oul pel 


bout VU. percent wale! Corrosion 


coupons exposed before the squeez 


shown a corrosion rate 


treatment Nad 


of about 39 mils per year. Examination 


vt rods before the squeeze showed th 
pitting had begun on their lower po 
tions 
Coupon corrosion rate to 

0 weeks following the 
squeeze varied from a low ol 
per year to a high of 21 mils 
For 11 


below 5 mils per yeal 


weeks the corrosion 
At the end ol 
five-month period, no rods had failed 
ind the pump had been pulled onl 
once (for a difficulty not caused .b 
corrosion ) 
After 20 
ranged between 11 and 20 m 
vear. Well D was then 


ral of concentrated inhibito 


weeks, the corrosion 


reca i 
PESQGUceZe. 


latest available data in Fig. 6 show 
the inhibitor continued to keep 
sion at a satisfactorily low level 
The effect of increasing the 
of inhibitor 
Results of 


make 


njected is being studied 


tests being conduct 


now 


should it possible to determ 


the most economical amount of inh 


tor to inject into a well f lucing 


given amount of water. In addition t 


iffording improved protection, squeeze 
reduced the actu 


, Also, less fre 


quent treatments have made it poss 


treatments have 


costs of treating wells 


to have a corrosion enginee! 
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an inhibitor squeeze treatment ts pe 
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Sub-Surface Protection 
Against Wild, Uncontrolled Flow 


UBING 
AFETY 
ALVES. 


Branches Throughout the Oil Country 











Do you have a Problem? 


of artifically producing wells from 10,000 feet or 
deeper? Consult your nearest Merla representative 
for details on single well, closed rotative compressor 
systems. You will be surprised at the economics of 


this type operation. 


Fleetwood 2-1754, P. O. Box 2576, Dellas, 
PAertia Tool Corp. Texas — Cliff Mock Co., Houston, Phone OLive 
4-2641 — Cliff Mock Co., Beaumont, Phone TErminal 8-2814 — Cliff Mock Co., Lake Charles, Phone 
HEmlock 6-8264 — Cliff Mock Co., New Iberia, Phone EMerson 9-3626 — Cliff Mock Co., Lafayette, 
Phone CEnter 4-1824 — Odex Engineering Co., Odessa, Phone FEderal 7-3658 — Engineering Service 
Co., Corpus Christi, Phone TUlip 3-4489 — Merla Tool Corp., Oklahoma City, Phone MElrose 2-6983 
— Merla Tool Corn., Shreveport, Phone 6-2447 — Production Equipment Products Co., Wichita Falls, 
Phone 2-5717 — Swan Specialties Co., Casper, Phone 3-4585 — A. Greer Co., Farmington, Phone 
DAvis 5-3123 — Eastman Oil Well Survey Co., 4002 Macleod Trail, Calgary, Alberta, Canada, Phone 
3-3446 — Petroleum industry Consultants, C. A. Caracas, Venezvela, $. A., Phone 55-70-92 








FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARI 


API 
Elects 
New Officers 


H. S. M. Burns, new board 
chairman; Frank M. Porter, 
re-elected president; D. L. 
Connelly, re-elected vice 


president for Production 


BUSINESS OUTLOOK, politics and 
public relations were highlight topics 
of the API's 37th annual meeting held 
last month in Chicago attended by a 
near record of 6455 oil men. Technical 
committees continued to carry on their 


H. S. M. Burns 
API Board Chairman 


regular workload behind the scenes as 
prominent executives throughout in 
dustry pointed up the immediate needs 
for petroleum in general sessions. Pub 
lic relations was a significant one, as 
reflected in the election of H. S. M 
Burns, president of Shell Oil Company, 
New York, as the new API board chair- 
man. Frank M. Porter, president of 
Fain-Porter Drilling Company, Okla- 
homa City, was re-elected as president 
of API, and D. L. Connelly, executive 
vice president of Warren Petroleum 
Company, Houston, was also re-elected 
as vice president for Production. 
Other officers include B. Brewster 
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Frank M. Porter 
API president 


Jennings, chairman of Socony Mobil 
Oil Company, Inc., New York, re 
Willard M. Wilson 
assistant director of the American Pe- 
troleum New 
York, elected secretary; C. | Spahr, 
vice president of Standard Oil Com- 


elected treasure! 


Industries Committee, 


pany (Ohio), Cleveland, vice presi- 
dent for Transportation; H. W. Fergu 
son, Humble Oil & Refining Company, 
Houston, vice president of Refining, 
and Dwight T. Colley, Atlantic Refin- 
ing Company, Philadelphia, vice presi- 
dent of Marketing. John R. Suman, 
Houston consultant, is the new presi- 
dent of API's Twenty-Five Year Club 


D. L. Connelly 
API vice president for Production 
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Tips on Mud Valves for Toolpushers... 
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“Woodie™ Farris, veteran toolpusher, finds MUDWONDER 


Valves superior to others he has used 


Non-clogging MUDWONDER Valves 


are real oil field favorites! 


by Woodrow Farris, Toolpusher, Rig #3 
Kilroy Drilling Company, Alvin, Texas 


N' ARLY five years ago, | was pushing tools 
on a Gulf Coast rig. Some of the first 
test models of the MUDWONDER were in- 
stalled on it. At first they seemed like just 
another mud valve . .. but then I noticed 
the MUDWONDERs simply didn't “sand 
up” like other types. Began to keep an eye 


MUDWONDER cutaway view shows the double 

thread construction, separated stainless stem 

and hard chromed gate with “T” slot connec- 

tion, and the one-piece seat insert with the buna- 

N molded integrally over the steel wear-rings. 
_ - 

’ 





FOR FURTHER 
ADVERTISED PRODUC 


NFORMATION ON 
TS. SEE READER SERVICE CAR 


on those Rockwell-built 


MUDWONDERs 


and, by golly, they really stoox 


After the second or third hole, we } vy we 
had something. The new MUDWONDERs 
just didn’t clog. Even under worst condi 
tions there was never more than a teaspoon 
of sand in the bonnet—and even this usually 
flushed free in the flow of mud 

There was no shut-down for cleaning. When 
essential, repairs could be made without 
down-time. The one-piece MUDWONDER 
body stayed right in the line. Rig pers 
really liked the MUDWONDERs 
they were the cleanest and easiest to operate 
of any mud valves we'd ever used. Yet they 
cost us no more than ordinary mud valves 

Now, when Kilroy Drilling Company 
bought our present Rig #3, it was second 
hand but almost new. There were a few 
MUDWONDERs already on it. But on the 
strength of our experience, Mr. John Baker, 
Drilling Superintendent, and I both were 
convinced we wanted MUDWONDERs all 
the way around. So we re-rigged the whole 
mudline system that way. Good thing, too. 
In a year of continuous operation, we've 
spent virtually nothing on repairs and have 
had a minimum of maintenance 

MUDWONDER Valves are built in 2”, 
$3” and 4” sizes with screwed or flanged ends 
for 2000 psi WP (4000 psi test) and 3000 psi 
WP (6000 psi test) . See your favorite oil field 
supply store, or writ Edward Valves, Inc., 
Subsidiary of Rockwell Manufacturing Com- 
pany, East Chicago, Indiana. 
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WHETHER TO BUY or® 
BUILD A GAS ANCHOR? 


me OUMOSTEL 


MARSH GAS ANCHOR 


Mee le elite hee litel@he t-lelate leceMiiMar Mil aieMeltia@te) Me) ele) (ca Mell 
fatielie Mili  Mhelie ME lileMe-leMe-Cc elases(tila@me)Mue)il-te -lileMelt tie) itt-s mp Gael le) 
costs more than a field fabricated ‘‘Poor Man's” anchor. 


However, we sincerely believe that within the design limits of the 
outside diameter of an upset tubing collar, the Marsh Gas Anchor is 
the finest oil-gas separator that can be run into an oil well. We are 
es Mite lace lelriti@ie: (aimee le Miler Mile micemeil imei Miisnel. malle 
than it would to run a “‘stinger’’ down the center, but well results 
confirm laboratory tests that this larger unbroken separating area 


"effectively increases the slip velocity of the bubbles by substantially 


caeitietsl Mei mehuete-ltitiame-lelltte 


There are many benefits from improved down-well gas separation. 
Frequently a smaller bore pump can be run. In some instances this 
eliminates the need of tapered rod strings, and permits running a 
smaller size unit. Gas lock is less frequent, and gas pound is reduced 
or eliminated. 


If gas separation is a problem, next time you pull tubing in a gassy well 
or on your next well completion, ask your Oilmaster Representative 

to bring out a Marsh Gas Anchor and try it yourself. Write Fluid 
Packed Pump-Co., Box 64, Los Nietos, California, for literature. 


oilmasier 


PumPes pus 
Tue NEY? 
Fone gos! in y 


Main Office and Piant, Los Nietos, California 
Distributed by the National Supply Co., Pittsburgh, Pa 
Export: The National Supply Co., Export Division, 

600 Fifth Avenue, New York 

Co-Distributors: Union Supply Company, 


Beacon Supply Co., Industrial Supply Co 
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Schematic illustration of the Marsh Gas Anct 

in operation. The anchor is set opposite the per 
forations. Gas is breaking out of the oil and 
some is rising directly up the casing. Gas and « 

are being drawn into the anchor principally 
through the lower set of perforations. The large 
unobstructed down pass chamber permits the 
bubbles to rise and escape out of the upper per 
forations, while relatively gas-free fluid is draw 
into the up pass tube for suction to the pume 


You Can Buy It in Venezuela 


... These are the companies, their locations and their personnel 


second in a series 


— Your guide to service and supply in Venezuela 


BAKER TRANSWORLD, INC. (Subsidiary of Baker Oil Tools, 

Inc.) 

Sales, service and applications of Baker Oil Tools, Inc., 
products in Venezuela. 

Maracaibo: (District office) Calle 58-B, Quinta 4A-39 
“Por Fin”. Telephone: Maracaibo 7-6933, 7-3947, 7-4944. John 
Reeves, Jr., district manager 

Pta. Gorda: (Branch office) - Creole’s Dept. Perforacion, 
Tia Juana, Edo. Zulia. Telephone: Pta. Gorda 3774 (Creole-La 
Salina), 011 (M.G.O. Cabimas). W. H. Black, branch manager 

Lagunillas: (Sub-branch). Telephone: 680 (Shell system) 

Anaco: (District office)— Apartado 2658 (AN), Caracas 
D. F. Venezuela. Telephone: 234 (M. G. O.). W. C. Wilson, dis 
trict manager, Rhett Wilder, Jr.. branch manager 

Jusepin-Sta. Barbara: (Sub-branch) Apartado 2658 (SB) 
Caracas, D. F., Venezuela. 

Cable Addresses: Western Venezucla—BACASO, Maracaibo 
Eastern Venezuela — WARHALL, Caracas 


DALLMUS & THOMS 

Consulting Geologists, underground water, minerals and en 
gineering. 

K. F. Dallmus and H. W. Thoms. Mail: Apartado 10126 
Sabana Grande, Caracas. Telephone 716407 


DR. CARLOS ROJAS DAVILA 
Petroleum and Civil Engineering 
Ingenieros Petroleros Asociados. Mail 

Caracas. Telephone: 33301 

MARTIN, SYKES & ASSOCIATES, C. A. 
Engineering, geological, geophysical, mining and petroleum 
Mail: Apartado 2021, Caracas. Cable: MARSYK. Telephone 

§52602. 

J. RAY McDERMOTT & CO., INC. 

Marine oil field construction contractors 

Maracaibo: Edif. El Globo. Apartado 559. Telephone: 2431 
2-3-4. Robert K. Richie, principal envineer; Gilbert C. Patton 
superintendent, Leland C. McElroy, office manager 
OILFIELD SALES AND SERVICE, S. A. 

Representatives for: Christensen Diamond Products, Christen 
sen Diamond Products de Venezuela C. A. (Sales, service and 
rental of diamond coring and drilling equipment.) Garrett Oil 
Tools (Sales and service of gas lift equipment, motor valves and 
automation equipment.) 

Maracaibo: P. O. Box: Apartado 749. Telephone 5-068 
Jerame C. Kearby. 

Anaco: At Puerto La Cruz, Apartado 4131. Telephone: 86-307 
Paul H. Koester. 


PRECISION TECHNOLOGICA, C. A. 

Distributor for: Martin Decker (drilling control instruments ) 

Maracaibo: Urbanizacion Sucre — Frente A La Plaza. P. O 
Box: Apartado 367. Allen Pike 

Puerto La Cruz: P. O. Box: Apartado 4131. Paul Koester 

Distributor for: Lucey Export (oil industry equipment and sup 
plies); Technical Oil Tool Corp. (stock, sales, and repair service 
of Totco units); Reddaway Manufacturing Co., Inc. (stock, sales, 
and service Reddaway oilfield brake blocks). 

Maracaibo: Avenida Los Haticos 116-142, Callejon Sta. Rosa 
relephone: 4453. Allen G. Pike, Jr., president; Paul Kentzel, gen 
eral manager: William S. Bean, office manager 

Anaco: RIOCA warehouse. Gene Seale 


E. W. SAYBOLT AND CO., S. A. 

Independent and licensed petroleum inspectors. Services also 
consist of calibrating oil storage tanks, oil barges, deep sea 
tankers, or any vessel which will contain or carry oil and will be 
in need of calibrating. Issues certified tank tables used to deter- 
mine quantities whenever oil movements are made 


Apartado 4467 


B-112 


Puerto La Cruz: P. O. Box: Apartado 4029. G. L. Hamilton 
office manager; C. Kranhert, assistant 

Punto Fijo: “ Mene Grande, F. K. Barry, office manager 
G. Straw, assistant; R. Rybicki, assistant 

Maracaibo: P. O. Box: Apartado 691. Telephone: 78.520 
71.623. A. J. Wasilewski, office manager: M. R. Caruso, assistant 


SERVICIOS HYDROCARB, C. A. 

Gravel packing and sand-fracing services; mud logging; re 
cording gas detector in agreement with Baroid Division, Na 
tional Lead; mobile core analysis; B&W primary cementing 
tools; vacuum truck services; casing tongs; wire line services 
drill pipe casing and tubing 

Caracas: Edif. Luz Electrica, 2° Piso. Apartado 3992. N 
Harwich, president, F. J. Laffan, general manager 

El Tiere: Apartado 220. P. H. Dickerson 

Maracaibo: Avenida Los Haticos 122-56. Frank Gores 
Richard DeWitt 
SECURITY INTERNATIONAL, C, A. 

Rock bits. reamers, hole openers and casing scrapers 

Caracas: Edif. Galipan, Urbanizacion el Rosal. P. O. Box 
Apartado 4880, Correo del Este. Telephone: 32871. Cable 
ENGOSEC. S. C. Welker, manager 
SERVICIOS INDUSTRIALES, C. A. 

Representatives and distributors for: Airco (welding equip 
ment); Axelson (oilwell pumps and parts, sucker rods and acces 
sories, hydraulic pumping units); Cabot Shops, Inc.; Federated 
Metals (magnesium anodes); Mar-Oil Hydraulics (hydraulic 
starters); McEvoy (wellhead equipment and valves); Southwest 
Oilfield (pump liners); Standco (brake linings and clutch fac 
ings); Weatherhead (high-pressure hose and fittings); Vapor 
Recovery Systems (tank gage systems) 

Complete machine shop facilities for general oilfield equip 
ment for overhaul and repairs, as well as oxygen and acetylene 
plants, are available 

Maracaibo: Avenida 17 No. 123-101 (La Arreaga No. 254) 
P. O. Box: Apartado 594. Cable: SICA. Hugh V. Hopewell 
division manager; L. Vince Brannan, sales engineer; Frank 
Dunigan, sales engineer; H. E. (Pat) Lovell, machine shop 
superintendent. 

Barcelona: Main office 

Maracaibo 

Las Morochas 

Anaco: Bob Jarvis, manager, Jim Taylor 


Apartado 30, William B. DeRonde 





To Be Continued Next Month 


In order to provide additional time for all com 
panies and their representatives to send in directory 
information for this series, it will be continued next 
month. Please send material to Management Editor, 
The Petroleum Engineer, P.O. Box 1589, Dallas 21, 
Texas, USA 

Reprints of Venezuelan Supply and Service Direc- 
tory will be available upon completion of the three in 
stallments. They will be available without charge after 
January 15, 1958. Mail your requests to the address 


above 
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At the Rock of Ages granite quarry in Barre, Vermont, a derrick with a 
bucket platform is used to lower crews to the bottom of the 360-foot 





quarry. With the lives of scores of men at stake they know that they can... 





operate derrick 
or 50-ton blocks of granit 
m portant to you ‘“bhargain’ 
—but if it fails it may cost 


for. Buy rope on the basis 


PRODUCT OF WICKWIRE SPENCER STEEL DIVISION 
THE COLORADO FUEL AND |!RON CORPORATION 
THE anager FUEL AND IRON es ft f 8 


LOOK FOR THE Salt Lake City * Tulso * Wichito + PACIFIC COAST DIVISION 
‘ » WICKWIRE SPENCER STEEL DIVISION— 8 


Seattle * Spokane 


YELLOW TRIANGLE New Orle New Y 
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NO COSTLY RUBBER 
PARTS TO REPLACE 


You can forget maintenance with 
Payne Non-Separator Type Accumu- 
lators on the job. In combination 
with the Payne Automatic Pump 
Unit they offer today’s safest source 
of hydraulic power for closing (and 
opening) any blowout preventer. 
Notice above how the patented free- 
moving float takes the place of 
unreliable rubber goods. Precharge 
pressure is securely retained when 
the float at its low position triggers 
a positive shut-off valve. 

Each accumulator provides ten gal- 
lons of operating fluid. Any volume 
is available with multiple units. 
Payne fast-acting Automatic Pumps 
keep pressures at the proper level 
(2,000 psi) and instantly produce 
additional pressure for emergencies. 
It’s easy to understand why more 
drilling people every month are 
choosing the reliability and sound 
economy of Payne Blowout Pre- 
venter Operating Units with Non- 
Separator Type Accumulators. 


MANUFACTURING 
COMPANY INC. 


P. O. Box 9278 Houston, Texas 
Phone: WA 1-7379 . WA 1-202! 7 
Night: HO 5-3804 « OL 4-5506 * HU 6-0825 


Export, & tohwis & Sons, 17 Battery Place, New York 4. New York 
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John R. Suman 
Receives 1958 
John Fritz Medal 


JOHN R. SUMAN, of Houston, Texas, 
former vice president and director of 
the Humble Oil & Refining Company 
and of the Standard Oil Company of 
New Jersey, is the recipient for 1958 
of the John Fritz Medal, one of the 
most distinguished honors of the engi 
neering profession. The citation to ac 
company the award states the selection 
of Suman was made because he has 
been a “pioneer in the application of 
engineering principles to the develop 
ment, production, and conservation of 
petroleum and natural gas; author; in 
dustrial statesman, and one who takes 
a keen interest and real pleasure in in 
spiring men to make the most of their 
talents.” 

Joint sponsors of the award are the 
American Society of Civil Engineers, 
the American Society of Mechanical 
Engineers, the American Institute of 
Mining, Metallurgical, and Petroleum 
Engineers (AIME) and the American 
Institute of Electrical Engineers. Su- 
man is a former president and an hon- 
orary member of AIME. He will re- 
ceive the John Fritz Medal at the an 
nual banquet of AIME the evening of 
February 19, 1958, during its national 
convention in New York. In 1943 he 
received the Anthony F. Lucas Gold 
Medal awarded by AIME for “dis 
tinguished achievement in improving 
the technique and practice of finding 
and producing petroleum.” 

Born in Daleville, Illinois, Suman 
received his education at the Univer- 
sity of Southern California and at the 
University of California, where he re- 
ceived the degree of bachelor of science 
in mining engineering. 

He was a director of Humble Oil & 
Refining Company from 1927 to 1933 
In 1945, he was elected vice president 
and director of Standard Oil Company 
of New Jersey and the following year 
became a member of the Executive 
Committee. He retired from the com- 
pany in 1955 and opened an office in 
Houston as a consultant. 

President in 1941 of the AIME, Su 
man is a member of the American As- 
sociation of Petroleum Geologists, 
Mid-Continent Oil & Gas Association, 
American Petroleum Institute, of 
which he is an honorary director, and 
the Independent Petroleum 
tion of America. He is on the Board of 
Governors of the Rice Institute and is 
chairman of the Advisory Committee 
to the Department of Petroleum Engi 
neering, University of Texas 


Associa- 


THE PETROLEUM ENGINEER, December 


B and W Multi-Flex Scratcher 








B and W 
Automatic 
Stop Collar 





B and W 
Latch-On Centralizer 


Also: B and W Multi-Flex Scratcher ¢ Hinged 
Nu-Coil Scratcher © Rotating Scratcher, Multi 
Flex type @ Rotating Scratcher, Nu-Coil type 
e@ tLatch-On Centralizer with Kon-Kave Bow @ 
Latch-On Stabilizer @ Stabilock 
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Well Completion Specialists 


WEST COAST 
19706 S. Normandie Ave 
Torrance, California 
Phone FAculty 1-2463 


GULF COAST 
Box 5266 
Houston 12, Texas 
Phone WA 3-6603 


6352 


1957 








~ “It pays to get 


this “shopping 
habit"! 


In today’s rush of getting everything done yes 
terday, do you often order operating supplies 
at the rig? Have you gotten out of the habit 
of dropping in at the supply store? If so, you 
may be overlooking the important advantages 
you gain from careful “in the store” buying 


Continued on next pag 





Look at it this way—the National Supply 
Store in your area anticipates your operat- 
ing needs, stocks only top quality tools, 
parts, accessories and supplies. Most of 
these items are displayed in bins, counters 
and warehouse areas for your personal 
inspection, comparison and selection. You 
can choose the items that best meet your 
special needs. You will also find that the 
National store crew is a virtual encyclo- 
pedia of information on equipment ratings, 
advantages and the kind of performance 
you can expect from any item 

Occasionally, you may need an unstocked 
item. They'll order it for you on the spot, 
make sure it is sent the fastest way possible 

The small amount of time it takes to do 
“in the store” shopping and planned buying 
can save you money and time—savings 
you can’t make buying at the rig on an 
emergency order basis. Moreover, you'll 
be better informed on the newest products 
available for your use. 

Planned National Supply Store buying 
will give you more on-the-job time and 
greatly reduce the necessity for emergency 
orders. Let the National Store personnel 
near you show you how it really pays to get 
this “shopping habit.” 





Rugged, powerful National Rigs pay off in every kind of hole 


80 to 1600 horsepower 


“Blue Iron” is a familiar oil country term to several genera- 
tions of drillers. To them, it has meant rigs that give long, 
trouble-free service under adverse conditions. Today, in addi- 
tion to these qualities, drillers know that “Blue Iron” can 
play an important part in drilling contract negotiations 

What does all of this mean? That National Rigs consistently 
turn in top level performance on every kind of drilling 
operation—from shallow, workover or servicing to the world’s 
deepest wells. The widespread use of National Rigs confirms 
such performance. 


This top performance starts with the design and quality 
manufacture of rigs at National Supply. Years of close associ- 
ation with your drilling problems insure correct, modern 
design. In manufacturing and assembly, the latest techniques 
and methods are used. There's great attention to hundreds of 
construction details—details that can be all-important on a 
fast drilling schedule. On location, there's service nearby if 
you need it from the oil country’s largest supply company 

Remember these facts on your next rig purchase. It will pay 
you to investigate the operating economy of “Blue Iron.” 


THE NATIONAL SUPPLY COMPANY 
MAIN OFFICE: Two Gateway Center, Pittsburgh 22, Pa 
DIVISION OFFICES: Dallas; Denver; Houston; Toledo 


Tulsa; Torrance 


CANADA: The Nationa! Supply Company, Ltd., 200 F. W 


Clark Building, 709 Eighth Avenue, West, Calgary, Alberta 
EXPORT: 600 Fifth Avenue, New York 20, N.Y., U.S.A.; City 
Wall House, Chiswell Street, London E.C. 1 
NATIONAL BLUE OIL FIELD MACHINERY AND EQUIPMENT 
SPANG STEEL PIPE AND ELECTRICAL CONDUIT 
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Want effective power transmission? See next page 
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Rie up with National Drive Groups 


for long, low-cost service 


National Drive Groups are matched and Slush Pump Drives — available for one 
designed for smooth, trouble-free power two or more pumps with either single 
transmission between engines and rig, 2-speed drive 
rotary and pumps. Compact and easy to 
transport, they are simple to rig up and 
tear down 

Here are some of the outstanding fea- 


tures of National Drive Groups trical alternates are available for your 
‘ i 
power arrangements 


Drive Group Power Arrangements 
National Gyrol Fluid Drive, National 
Torque Converter, mechanical and elec 


Sectionalized construction — each drive 
group section is a completely self-con- 
tained unit 


Get complete information and bulletins 
on National Drive Groups and Independ 
ent Pump Drives at the nearby National 
Wide Power Range — flexible engine Supply store. The National Representa 
and drive combinations ranging from 200 tive there will be glad to review this 
to 2000 hp material with you 


THE NATIONAL SUPPLY company 
MAIN OFFICE: Two Gateway Center, Pittsburgh 22, Pa 
DIVISION OFFICES: Dallas; Denver; Houston; Toledo 

Tulsa; Torrance 
CANADA: The National Supply Company, Ltd., 200 F. W 
Clark Building, 709 Eighth Avenue, West, Calgary. Alberta 
EXPORT: 600 Fifth Avenue, New York 20, N.Y., U.S.A.; City 
Wall House, Chiswell Street, London E.C. 1 
NATIONAL BLUE OIL FIELD MACHINERY AND EQUIPMENT 
SPANG STEEL PIPE AND ELECTRICAL CONDUIT 
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lower drill collar costs by 
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® Soves 15 to 30% on initial drill collar costs 
© Same weight as any similar size collar 
Unsurpassed joint performance 
Proved to be fully equal m performance to 
reqular alloy collars 
Now being used extensively in mid-continent 


area drilling 





DRILCO Ol TOOLS, INC. 80x 1676 MIDLAND, Texas 
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27th Meeting of 
the Society of 
Exploration 
Geophysicists 


THE ROLE OF GEOPHYSICS in the 
never ending search for oil was the 
highlight of the 27th Annual Meeting 
of the Society of Exploration Geophy 
sicists held November | 1-14 in Dallas 

Retiring president of the society 
Roy F. Bennett, Sohio Petroleum Com 
pany, Oklahoma City, in the opening 
address to the delegates, stated that ex 
ploration geophysicists must find 8 
billion bbl of new oil in 1960 and 9.5 
billion bbl of oil or gas equivalent in 
1965 to replace production of oil and 
gas and maintain reserves. This formid 
able challenge means that “the number 
of exploratory wells required in 1965 
will he over 21.000. or more ti 
percent above the number now 
drilled,” stated Bennett 

The SEG president expressed his 
confidence in the success of the geo 
physicists in this vast program. He 
quoted statistics showing that “nes 
field wildcats located by geophysica 
advice had a success ratio of better 
than 16 percent. This compares with a 
success ratio of 5.5 percent for wells 
located without technical advice, and 
9.3 percent for wells located solely on 
geological advice.” 

Delegates to the convention also 
heard a discussion of the earth satellite 
program by Dr. J. W. Joyce, head of 
the office for the International Geo 
physical Year. The Society of Explora 
tion Geophysicists is participating in 
the IGY 

The main subject of the meeting 
World Wide Exploration was COV 
ered in papers reporting on domestic 
seismic work as well as operations in 
French Africa, the Gulf of Suez, the 
Sahara Desert, Turkey, Cuba, Jamaica 
and other foreign areas 

The 4-day meeting consisted of three 
main sessions: A general session with 
32 papers, a research session including 
10 papers, and a seven-paper mining 
session. Exhibitors at the meeting dis 
played an array of equipment and serv 
ices available for geophysical work 
spotlighting latest electronic compon 
ents for gathering and analyzing seis 
mic data. 

Incoming officers for the SEG are 
President O. C. Clifford, Jr., Atlantic 
Refining Company, Dallas; Vice Presi 
dent Ben F. Rummerfield, Century 
Geophysical Company, Tulsa; Secre 
tary-Treasurer Howard E, Itten, Em- 
pire Geophysical, Inc., Fort Worth; 
Editor L. Y. Faust, Amerada Petro 
leum Company, Tulsa 





The only tubing elevator with an 
automatic SAFETY LOCK. Speeds up 
tubing handling with maximum safety 
Exclusive hinge spring provides 
automatic opening. Made of 
manganese-molybdenum stee! for 
long life. Production crews love ‘em! 
For 2%" 0.D. and 2%" 0.D., plain os 
upset tubing. Order through 


your supply store 


WEB W ILS ON 


LOS ANGELES DALLAS 
NEW YORK 
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f aced a” | —A Gathering Spot 
uUnusua 
problems? 





for NOMADS 


Newly initiated Nomads at the November 
meeting in Houston were: J. E. Smith of 


nd ® i ri mpan ‘ 
solve them with new CYPAN Sita of Gheneet Gite Cees ‘nae 
| tion, and Douglas B. Allison of Houston Oil 
= eo = - 
drilling mud conditioner 


Field Material Company 

Cypan, a high-molecular weight, acrylic-type polymer, is show- Henerery membership was given to Fred 
ing superior fluid loss control performance in water-base and C. Sealey, a vice president and consultant of 
oil-emulsion type drilling fluids. the American Overseas Petroleum Ltd by the 

Field use and laboratory tests demonstrate its stability at New York Chapter of Nomads at the Novem 
high temperatures and in the presence of contaminants. It ber 4 meeting. Sealey is being congratulated 

nem Peg , , CORRRERERARES. by Maurice F. Delano Jr. of R. S. Stokvis & 
maintains its effectiveness under widely varying conditions, in- Sons, president of the New York Chapter 
and Herb E. Maland of R. J. Eiche & Asso 
ciates, regent of New York Chapter. 





cluding high dilution with water. It possesses outstanding resist- 
ance to fermentation, rarely requires preservative treatment. 

CyPan is available in 50-pound bags through Magnet Cove 
Barium Corporation, distributors in the United States and Can- 
ada (and in California, also available through Macco Corpora- 
tion). Ask these drilling mud service companies for informa- 
tion on how Cypan can help solve your dril ing mud problems. 
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AMERICAN CYANAMID COMPANY 
ee a ae ee IY REFINERY CHEMICALS DEPARTMENT 
¥ Toronto and Montreal 30 Rockefeller Plaza, New York 20, N. Y. 


In Canada: 
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Service to the 


**KFour Corners” 


FARMINGTON. 
NEW MEXICO 





sua nocn tml SSO 


FARMINGTON A 


ARI2Z.s N.M Ex 





Jones & Laughlin 


Jal — A GREAT NAME IN SUPPLIES 


63 
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Supplementing J&L service 
that blankets the oil fields 
of the United States and 
Canada, a store and pump 
repair shop recently opened 
on Shiprock Highway in 
Farmington, New Mexico, 
near the only point in 
America where four states 


converge. 


Through six able supply 
men J&L will funnel 24- 
hour service to the “Four 
Corners” area from this 
new store, under the veteran 
supervision of South Rox ky 
Mountain District Sales 
Manager D. H. “Kit” Car- 


son, Denver. 


Wherever oil country activ- 
ity creates a need for sup- 
plies and equipment, J&l 
moves in to create stability, 
efhicienc V; and confidenc c. 


FOR FURTHER INFORMATION ON a 121 
f y - 


ROL S. SEE READER SERVICE CARC 
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Guest speaker and foreign quests ot the 

November 6, 1957, meeting of the Los An 

geles Chapter of Nomads. Standing are Doc 

Wilson of Fora, France (on his way to 

France}; W. J. Williams of Aramco from 

Saudi Arabia; Hobart LaMar of D & E from 

Brazil; Clarence F. Anderson of Ralph M 

Parsons Company from Spain; Denton E. Fox 

of American Overseas Petroleum Ltd. to 

Sumatra; Robert W. Braase of Aramco from 

Saudi Arabia; Basil Rose of Mene Grande to 

Venezuela; Edgar W. Carne of Baash-Ross 

Tool from Venezuela; E. T. Kempin of West ‘ ‘ 
Australian Petroleum from Australia. Seated 
are J. C. Bazinet of Petrobras to Brazil . ; 

George O'Neill of D & E from Arabia; E. L »~*s. J 
Olsen of FBI, speaker of the evening; J. D : 

Rowe of Kellogg Overseas to Sumatra 


- 





< 


Houston Chapter's foreign guests at its 
November 4 meeting were: R. E. King of 
Trinidad Petroleum Development Company 
Trinidad, B. W. |.; P. D. Jones of Hughes Too! 
Company, London, England; George Corless 
(retired, Humble Oil & Refining) now with 
Institute of International Education, Houston 
Jean Millotte of Societe Petroles d' A. E. F 
Port Gentil (Gabon) A. E. F., and Klaus Wolf 
of Fargo, Hanover, Germany 


“TYPE J-5” TUBING HEAD 


Ideal for flowing or pumping wells or for well servicing and 
repressuring projects. Will suspend 2” tubing to 5!” casing up 
to maximum of 180,000 pounds. Head is full-opening; constructed 
of pressure cast steel tested to over 4,000 psi. HERCULES original 
overhead packing arrangement and hinged slips facilitate installa 
tion and servicing. HERCULES Neoprene Tubing Stripper 
2” -214"-3") may be used in this head on wells flowing 
intermittently or to wipe tubing. Equipped with safety threads 


“TYPE J-5-S” STRIPPER TUBING HEAD 


The dual purpose “Type J-5-S” Stripper Tubing Head is basically 
a “Type J-5” Tubing Head with a bowl (top section) screwed 
into the packing nut thread. The hinged slips, packing and pack 
ing nut are installed in the bowl (top section) with the tubing 
stripper in the body (lower section), thus permitting tubing to be 
run-in or removed under pressure. Test pressure is the same as 


the “Type ]-5” Tubing Head 


HERCULES TOOL ))| (orci 
Available Ahnrough al supply WiegIo: MANUFACTURERS OF OIL FIELD EQUIPMENT 


GENERAL OFFICES AND PLANT 1 |} TULSA, OKLAHOMA 
30 Church Street, 


Export Representetive: Oil Field Equipment Ce., Inc., New York 7, N. ¥ 
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Foreign and out-of-town guests were 
honored October 7 by the New York Chapter 
of Nomads at its regular monthly party at the 
Hotel Roosevelt. They include (seated) M. E 
Loose, Ohio Oil, Findlay, Ohio; Buster Becker 
Atlas Pipe, Inc., Houston, Texas; B. H. Pick 
ard, Tuboscope, Houston: M. Binet 


S.N.M.A.R.E.P., Paris, France; P. Schiodtz 
E.N.A.P., Chile; C. A. McCollum, Nationa! V 
Supply; (standing) Oscar Bernardes, Equipan 
Ltda., Brazil; R. J. Eiche, R. J. Eiche and Asso- | 


ciates, Inc., Los Angeles, California; J. L. 
Gompf, Ohio Oil, Findlay: S$. G. Mitchell 


Creole Petroleum, Venezuela; R. D. Barry 
The Texas Company, Caracas, Venezuela; J 
E. Dietelle, General Electric de Venezuela e wi 


Maracaibo, Venewelea; H. G. Bosma, Com 


pania Shell de Venezuela, Maracaibo; Bill De . : 
Ronde, Terminales Maracaibo, Maracaibo; T Sonoscope* Inspection of 
Ramey, Continental-Emsco Used Drill Pipe 


Sonoscope* Sucker Rod Inspection 
Subsurface Engineering Services 


Tulsa Nomads Hosts Tube-Tectors* — Rubber Drill 
Dunsterville, Pipe Protectors 
Osage Tribal Council 


G. C. K. Dunsterville, president of 
Compania Shell de Venezuela, ad 
dressed the Tulsa Chapter of Nomads 
at the Tulsa Club at a dinner meeting 

‘ Throughout the world Tubo 

November 19 

Dunsterville is an authority on inter ne a ieeaeee ane 
national petroleum, having served with 
Royal Dutch Shell in Egypt, The dollars in) shut-down time 
Hague, Rome, and Bogata, Colombia = =e 
Prior to his promotion to the presi a ee ee 
dency, he was manager of operations 
of Venezuelan Shell and is known as a 
top engineer the Four Corners area fro 


saving operators millions « 


materials Now these s« 


are available throughor 


Dunsterville was inducted into the : Fiulemmeniite sins olflten 
Osage Indian Tribe in pre-dinner cere ay 7 
monies. The Nomads also were hosts - Farmington, New Mexi 
to the Osage Tribal Council. It was esti- 
mated that 350 persons attended the 3 pense anywhere in the Four 
dinner and adoption ceremonies ( 1 Tul 

Two other important guests were eet ee acl 
present at the November meeting. They 
were Dr. Gustavo Thery Fombana, 
director of Venezuela's Technical Of- 
fice of Hydrocarbons of the Ministry 
of Mines and Hydrocarbons, and Dr 
Jose Martorana Battisti, who held the 
same position until he resigned to be- 
come assistant to the president of 
Compania Shell de Venezuela 


lo reduce vour drilling ex 


919 Holmes 


Farmingtet 
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Laclede Gas Company banks on 
gas-engine compressors 


fo store up to 16,000,000 cu ft of gas per day 
in underground “safe deposit vault” 


1600 under- 


ground, Laclede Gas Company of St. Louis has 


In a natural sandstone vault feet 
found an economical solution to its winter load 
problem. Receiving natural gas by pipeline from 
Louisiana, Laclede is injecting up to 16 million 
cu ft per day into a huge reservoir of porous 
sandstone which never before held gas. 


Sealed by impervious layers of shale, the dome 
is believed to have a potential capacity of 50 


billion cubic feet of pressurized gas. From this 
I g 


“safe deposit vault”, the gas will be withdrawn 
to meet the heavy winter load, eventually making 
Laclede service available to than 100,000 


homes which could not have been served by the 


more 


pipeline alone. 








*Only I-R compressors have CHANNEL VALVES 


Known for high efficiency, quiet operation and exceptional 
durability. Entirely different. Each valve is a combination 
of rigid stainless-steel channels and leaf springs, with 
trapped-air spaces which cushion action. 








FOR FURTHER INFORMATION ON 
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The entire gas-injection load is handled by 
three 660-hp Ingersoll-Rand SVG compressors, 
operating around the clock. These units are com- 
plete packaged compressor plants, supplied by 


the J. B. 


scrubbers, 


Beaird Company, Inc., and include 


manifolds, coolers, exhaust silencers 


and engine-driven oil and water pumps. Starting 


air is supplied by I-R auxiliary compressors 


t-cycle stability at all loads and 


speeds make the SVG compressor ideal for gas- 


Excellent 


injection service, which involves frequent load 
variations and continuous heavy-duty operation 
For more information on 4-cycle V-angle gas- 
engine compressors from 120 to 2000 hp, call 


your Ingersoll-Rand representative today 


Ingersoll-Rand 


11 Broadway, New York 4, N. Y. 


6-700 
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Dallas-Ft. Worth Group 
Gets ‘Long-Range’ Outlook 


The Nomads of the Dallas-Ft, Worth Cure it with one of these 


Chapter recently heard Fred Carlson, 


ee ee Harbivon-Fischer Balle and Seats 


ser Industries, Inc., g 
Long Range Outlook For The Oil In 
dustry,” which proved very informa 


f 


tive and created considerable interested 


discussion during the question and 





answer period which followed 

The October 25 meeting was held at 
the Colonial Club in Fort Worth, and 
combined afternoon golf and Ladies’ 
Night. The regular business meeting 
will be held in December. Installation 
of officers will take place in January, 





in conjunction with a formal dance to 
be held at that time 














Long Range Outlook for the Petroleum 
Industry was predicted by Fred Carlson of 
Dresser Industries at a recent Dallas Chapter 
meeting. Shown here talking it over are: L. M. 


Wilhoit and Kenneth Robbins of Otis Engi- | H A RB | Ss O N - F | SC H ER 


neering of Dallas with C. C. Hill of Dresser 

Industries, also of Dallas. In the third photo | MA = 

are Red Webster of Lone Star Steel, Dick NUFACTURING COMPANY FORT WORTH 
Griffin of Thomas D. Humphrey & Sons, 

George Mclean and Jack Wolfe, both of 

Frankfort Oil Company in New Orleans 





THE PETROLEUM ENGINEER, December, 1957 FOR FURTHER INFORMATION ON 


ADVERTISED PRODUCTS. SEE READER SERVICE CARI 





EXPLORATION ACTIVITIES 





KANSAS 

* A new Simpson zone field has been 
opened in Harper County by Natural 
Gas & Oil Corporation. The No. 1 Ger 
ber, 312 miles south of the Runnymede 
field, flowed on potential test at the 
rate of 930 bbl per day from sand per- 
forated at 4642-44 ft. Casing was 
cemented at well’s total depth of 4666 
ft. The well, in SW SE SW 28-31s-5w, 
is on a farmout from Sohio Petroleum 
Company 


BOLIVIA 

*% Chaco Petroleum, S. A., has com 
menced drilling on a 900,000-acre 
lease obtained by 4 U. S. oil and gas 
companies in July in southeast Bolivia 
near the Argentine border. First well 
to be drilled is the Los Monos No. 5, 
spudded October 18. To be drilled to 
a projected depth of 7000 ft, the well 
is located one mile south of the Los 
Monos No. 4 on the lease. The No. 4, 
a shut-in gas well, together with two 
shut-in oil wells also acquired with the 
lease, were completed at depths shal 
lower than that projected for the new 
well. Chaco, the operator, is drilling 
with the group’s own tools acquired 
along with the properties. Chaco is a 
wholly-owned subsidiary of Tennessee 
Gas Transmission Company of Hous- 
ton. Other participants in the lease and 
operations are the Bolivian subsidiaries 
of the Union Oil and Gas Corporation 
of Louisiana, headquartered in Hous- 
ton, and the Lion Oil Division of Mon 
santo Chemical Company and Murphy 
Corporation, both of El Dorado, 
Arkansas. 


LOUISIANA 

*% Mississippi River Fuel Corporation, 
St. Louis, Missouri, and the California 
Company report successful completion 
of a wildcat gas well in Lafourche 
Parish. The discovery is located on a 
block of 3120 acres, each company 
having 50 percent interest. Mississippi 
is the operator. The well, Louisiana 
Land and Exploration No. 3, produced 
at a daily rate of 2,281,000 cu ft of gas 
and 84 bbl of condensate liquid. Flow 
ing tubing pressure was 3600 psi on a 
12/64-in. choke. Location is Section 


oie) 


41, Township 19 south, Range 22 east 


*% Initial production tests by Kerr-Mc- 
Gee Oil Industries, Inc., et al, indicate 
successful completion of 14,000-ft off 
shore well in a new commercial hori- 
zon. A report by the exploration depart 
ment said in this well 16 other sands 
(all apparently carrying gas conden 
sate), were encountered below 8600 ft 
to its total depth of 14,175 ft, indicat 


B-126 


ing a total of 490 ft of gas-condensate 
pay. The well is the State Lease 750 
(OCS-0346) F-1, located in Block 28 
of the Ship Shoal area, off Terrebonne 
Parish. Its location is 1980 ft west ot 
the A-! well. When the A-! well was 
drilled by Kerr-McGee and others in 
1947-48, a massive gas and condensate 
sand was encountered at 13,973 ft, but 
the well was completed as a gas-con- 
densate producer at 8500 ft. In a sev- 
eral hour test on a 14/64-in. choke, 
the F-1 well flowed gas at the rate of 
4% MMcf per day, with 70 bbl of con- 
densate per MMcf. Flowing tubing 
pressure was 4725 psi and corrected 
gravity of condensate 54.2 deg. Depth 
of the sand is 14,078 to 14,146 ft 
Partners with Kerr-McGee in the joint 
venture are Phillips Petroleum Com 
pany and Southern Natural Gas 
Company. 


CUBA 
% Consolidated Cuban Petroleum 
Corporation has signed a farmout 
agreement with Cia. Petrolera Banes- 
Habana, S. A. Under this agreement 
the latter has agreed to drill 4 wells of 
4000 ft each in each of the 4 conces- 
sions held by Consolidated Cuban in 
the Mariel area. These concessions are 
El Salado, Baracoa, Elia, and Esper- 
anza. At the completion of the 4 wells 
each will have a 50 percent interest in 
the area, which totals about 50,000 
acres. Any petroleum obtained will be 
divided on an even basis after the pay 
ment of royalties 

rhe first well is being located in the 
Esperanza concession, the oldest of 
the 4. 


ALABAMA 

% Just across the state line in the Flor- 
ida Panhandle, A, W. Williams Drilling 
Company has spudded the No. 1 C. M 
Barnes, about a mile southeast of 
Vaughnville, in Geneva County, Ala- 
bama. Objective of the important test 
is the Geneva, expected at a depth of 
approximately 4000 ft. The wildcat is 
in C SE NW 34-In-2le 


NEW MEXICO 

* A prolific new discovery in western 
Lea County has been registered by 
Pure Oil Company. The 1440-bbl per 
day discovery is 242 miles from Neville 
G. Penrose’s recent find. Pure’s No 
1-E State-Lea, in C NW NW 21-16s- 
34e, flowed 240 bbl of 44 deg crude in 
4 hours through perforations at 11,446- 
76 ft. Gas-oil ratio was 1350 to 1. The 
company has staked location for a new 
well, the 2-E, to be drilled about “% 
mile south of the discovery 


TEXAS 

% Honolulu Oil Corporation's No. 5-] 
Parker has proved a fifth pay zone in 
the Bakke area of Andrews County 
The wildcat found flowing oil trom the 
middle Clear Fork at 7560-635 ft. It is 
located on the north side of the Bakke 
field and 4 miles south of Andrews 
On a 2'2 hour drillstem test the well 
flowed 168 bbl of oil to tanks after 
flowing 14 minutes to pits. More than 
11 bbl of oil were reversed out of drill 
pipe after the tool was closed. No for 
mation water was noted. Operators are 
coring ahead to determine thickness of 
the Clear Fork, and will drill to Wolf- 
camp and the Pennsylvanian. The 
Bakke field has wells flowing from the 
Wolfcamp, Pennsylvanian, Devonian 
and the Ellenburger 


*% A. R. Dillard, et al, has opened a 
new Mississippian lime pay !2 miles 
southwest of Seymour in Baylor 
County with its No. 1-54 Upshur 
County School Land well. Calculated 
daily potential was 979 bbl of 39.6 deg 
crude. Flow was through a 24/64-in 
choke from perforations at 5220-34 ft 
Gas-oil ratio was 380 to 1. Basis for 
potential was a 5-hour test in which the 
well yielded 203 bbl 


% Husky Oil Company has announced 
successful completion of its Breedlove 
No. 1 wildcat in Martin County. On 
the state potential test the well flowed 
536 bbl of 41.4 deg green oil and no 
water in 24 hours on a 10/64-in. choke 
Tubing pressure was 1150 psi. Produc 
tion is from the Devonian formation 
perforated from 12,005-055 ft. Husky 
has a 65 percent gross working in- 
terest in the acreage and Pano Tech 
Exploration Corporation of Houston 
has the remaining 35 percent. A sec- 
ond well is scheduled to be started on 
the 1515-acre block within the next 
30 days 


BRITISH HONDURAS 

* Gulf Oil Corporation has made 
available to Shell Petroleum Company, 
Ltd. a 50 percent working interest in 
Gulf’s 4,552,000 acres of land and off- 
shore holdings in the northern half of 
British Honduras, under the terms of a 
recent agreement by the two com 
panies. Two test wells, one at 2300 ft 
at the Roaring Creek location 50 miles 
southwest of Belize, and one at 300 ft 
at Tower Hill location 50 miles north 
west of Belize are currently being 
drilled by Kerr McGee Drilling Com 
pany of Oklahoma City for the conces 
sion owners. Gulf had _ previously 
drilled wildcats at Yalbac and Hillbank 
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Morse HY-VO... 
only chain drive 
field-proven at 
speeds over 4000 pm 


Here’s what over 6 years’ service in oil fields 
has shown about Morse Hy-Vo’s unique features: 


> : 
«a. * 


A. 2” Pitch Hy-Vo at 3600 F.P.M. A. Hy-Vo Link 


a oes 
Exclusive Hy-Vo Joint B. 2” Pitch Roller Chain at 3600 F.P.M. B. Conventional Link 


Exclusive Joint Design Ends Involute Teeth and Sprockets Stronger Links Provide Maximum 
“Freeze-Up” At High Speeds Give Smoother Power Resistance to Fracturing 
Smooth, rolling action between pins Hy-Vo (A) is smooth as a belt at high Thicker waist on Hv-Vo link (A) me 
eliminates sliding-joint wear. Reduced speeds prevents shock loading and that stresses are distributed across solid 
metal-to-metal contact prevents high stress that cause “humping” in roller metal—not through crotch (B 
speed “‘freeze-up."’ Morse Hy-Vo runs chain (B). Permits use of heavier pitch gives Morse Hy-Vo added prote« 
1. cooler than other chain drives chain, reduces width for a given load against breaking at high speeds 


Morse Hy-Vo Drive gets full power from compact, IN POWER TRANSMISSION 
high-speed diesels now being used in oil field 
applications. And it makes equipment more 
portable, less costly. 


THE TOUGH JOBS COME TO 


Contact your local Morse Distributor, head- 

quarters for Hy-Vo sales and field service (he’s 

listed in the Yellow Pages under ‘Power ‘Trans- 

mission”). Or write: MORSE CHAIN COM- 

PANY, HOUSTON OR ODESSA, TEXAS; I 

ITHACA, NEW YORK. Export Sales: Borg- REMEMBER: Only Morse offers you all four of these basic 
Warner International, Chicago 3, Illinois. drives: Hy-Vo, Roller Chain, Silent Chain, and “Timing"’* Belt 
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Firsts 


Keed Kock Be 


BEST IN 1926 
rg rOoOnAY 


BES 


As the oil activity in the Texas Panhandle was assuming major proportions, 
Reed was introducing a revolutionary new design in rock bits the first 
rock bit with slush lubricated rolling cutters. Today, as a result of this 
pioneer design, all bits with rolling cutters are slush lubricated but let's 


go back to the exciting days of Borger, most prolific of the Panhandle fields 


On January 11, 1926, the Dixon Creek Oil and Refining Company 
brought in their No. | Smith well at 10,000 barrels a day and one of the 
most notorious oil booms in Texas began. Borger has been described as a 
wild, “rootin’-tootin’,” “hell-raisin’” place—much like Dawson's Klondike 
gold-rush days. Its two-mile-long street was lined on either side with a 
hodge-podge of quickly constructed buildings—the Betty Jane Hotel, 
Murphy’s Dance Hall, Dewdrop Inn, Stagg’s Pool Hall, chili parlors, 
barber shops and numerous entertainment joints. Thousands of workmen 
poured into the bustling community, plus thousands of others ready to 
make a quick buck by any means. The Texas Rangers finally took over to 
bring order out of the chaos, much as they had done in Mexia. But Borger 
flourished and the field expanded so rapidly that only nine months after 


discovery there were 813 wells producing 165,000 barrels of oil daily 


During the early days of the Panhandle boom, Reed's first rock bit 
with slush lubricated rolling cutters was a highly popular improvement over 
any rock bits of the time. Today, the most advanced concepts in rock bit 
design are incorporated in Reed Y Bits—providing the maximum rate of 


penetration and maximum bit life 


BEST IN 
1926... 


tire seri 
Department 


Company 


First rock bit with slush lubricated rolling 
cutters, Reed Standard Model REED Y BIT 





BORGER OIL FIELD - 1926 Borger’stwo 
mile row. with derricks in background. This teeming boom town was 
founded in February, 1926, on a 240 acre plot and grew to a population 


estimated at 15,000 in only nine months 


REED ROLLER BIT COMPANY 


HOUSTON 1 TEXAS 





anit eaENGINES 


FOR 
Powering Rigs, Air 
and Gas Compressors, 
Pumps, Generators... 
Up to 605 H.P. 


Climax Oil Field engines are well known 
for their rugged construction and “ability 


V-85—8 cylinder, 390 mox. H.P 
ot 1200 R.P.M 


V-125—12 cylinder, 605 mox. H.P 
ot 1200 R. P.M 

V-80—8 cylinder, 340 mox. H.P 
ot 12008. P.M 


V-122—12 cylinder, 520 max. H.P 
ot 1200 R. P.M 


to take it'’ under any operating condition. 
These engines are made of the finest metal 
alloys and castings available . . . manufac- 


tured to precision standards. All models 


R-165—6 cylinder, 192 mox. H.P 
ot 1200 R. PM 


K-~75—6 cylinder, 302 mox. H. P 
ot 1200 R. P.M 

4 cylinder, 130 mox. H.P 

ot 1200 R. P.M 


K-67—6 cylinder, 265 max. H.P R-110 


ot 1200 R. P.M 





have a 7” stroke—resulting in low piston 


speeds ... minimum wear... low mainte- 
.. but 


future needs as well. Each Distributor main- 


nance ...and long engine life. fit your present day requirements . 


No matter which model you choose you 


can be assured of extremely low fuel con- 
sumption...under constant or varying loads 
... high, medium or low R. P.M. operating 
conditions. All models operate efficiently 
on natural gas, butane or gasoline. 

Your nearby Climax Distributor will rec- 
ommend an engine or engines, not only to 


tains complete stocks of factory guaranteed 
replacement parts...and well trained, expe- 
rienced servicemen to answer any emer- 
gency—any hour of the day. Ask to see his 
many case histories and find out for yourself 
why Climax engines are the most “owner 


satisfying" prime movers in the Oil Fields. 


ENGINE MANUFACTURING COMPANY 


208L South LaSalle Street + Chicago 4, Illinois 
FACTORY—CLINTON, IOWA * DISTRICT OFFICE —DALLAS, TEXAS 





DISTRIBUTORS «+ 
GENERAL DIESEL AND EQUIPMENT COMPANY 
Williston and Fargo, N. D 
HOUSTON ENGINE AND PUMP CO. 
Houston and Corpus Christi, Tex. 


INDUSTRIAL POWER AND SUPPLY CO. 
Longview, Tex 


Soles and Service 


UNITED POWER, INC 
Shreveport, La 


VERN WALTON CO 
Coolidge and Casa Grande, Ariz 


SHRIMPTON MFG. AND SUPPLY CO 
Los Angeles and Bakersfield, Calif 


MIKE CARTER ENGINE WORKS 
Wichita Falls, Tex 


MIKE CARTER ENGINE SERVICE 
Odessa, Tex 


TOBIN MACHINERY CO. 
Lafayette, La 


CARTER ENGINE AND EQUIPMENT CO. 
Abilene, Tex 


CULLANDER MACHINERY CO. 
Belzoni, Miss. and West Memphis, Ark 


DRILLERS MACHINE SHOP 
Oklahoma City, Okla. and Borger, Tex. 


in Canada: TWE CANADIAN FAIRBANKS -MORSE C¥., LTD., Montreal, Quebec, and 16 Branches 











FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE CARD 
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Exploration 








SAUDI ARABIA 
% Arabian American Oil Company AMERICAN 


has drilled its new offshore wildcat well 


known as Manifa Well No. 1, to» | KLOECKNER MOELLER 
depth of 6220 ft with no oil shows in ’ MOTOR CONTROLS 


the upper and lower sands of the 
Bahrain zone. These sands are produc 
tive in Aramco’s Safaniya field, which PROVEN IN 

lies approximately 30 miles to the > DUST & MOISTURE 


northwest of Manita No. | and is the PROVEN IN 

first offshore oil field discovered in the 

Persian Gulf. The Manifa well is be HIGH AMBIENT TEMPERATURES 
ing carried to lower depths. It is being ; PROVEN IN 

drilled with the ‘Queen Mary,” Aram ’ : . BLIZZARDS a SANDSTORMS 


co’s drilling barge 


*% The discovery of oil in a wildcat | ; ~ ne YES — We have local suppliers 


well 90 miles northeast of Riyadh, the a 
capital of Saudi Arabia, was an in the “4 CORNERS” areo 


nounced by the Arabian American 

Oil Company. The well, known as ; 

Khurais Well No. 1, is located some 2 A specialized oil well pumping 
150 miles southwest of Dhahran, 0 a. control designed for trouble-free 
Aramco’s headquarters. It is the first operation under the most adverse 
well to be drilled on the Khurais struc conditions. 

ture, which is in the Dahana, a belt of + 174BE 

active sand dunes east of the central 
plateau. Structure was located by grav- 
ity meter and structure drill surveys 
Drillstem tesis of the Arab “D” mem Then call or write AKM— We are at your service 
ber of the Arab Zone between 4755 


and 4898 ft indicated production rates A M E be | 4 A N K L 0 E C K N E L M 0 E L L E R C 0 R P . 


up to 3000 bbl per day. The oil is 31 
deg API at 60 F and is sour. Opera- 4113 E. 11th Street Phone MA 6-3048 TULSA, OKLAHOMA 


tions to evaluate the discovery are 
continuing 


Call or Write your associates in 
West Texas or the Texas Panhandle about the performance and reputation 
of AKM motor controls in all kinds of weather. 








CALIFORNIA 


- 
*% A new pool discovery has been in Mo Vin 
dicated by a semi-wildcat well in the | 1g 


Arvin area of Kern County. The Union | 
Oil of California-Hancock Oil test, has | fj 

been completed flowing 31.8 deg crude to a New Address 2 
oil at an initial test rate of 1200 bbl e 
a day through a '2-in. choke. The well, | 
Cattani 82-21, is located about 2-mile If you are moving or expect possibly to 
northeast of the Stenderup pool of the | move any time soon, save the coupon 
Arvin field developed by the two com- below for your convenient change of 
panies. Well was drilled to a total depth | address. It will prevent your copy of The 
of 9291 ft, with production from the Petroleum Engineer from being lost or 
7610-7725 ft interval. This is a joint | misdirected. 

operation with Union having 75 per- | 
cent interest and Hancock a 25 percent 
interest in a substantial block of acreage 
around the producing area 


TO: The Petroleum Engineer 

P.O. Box 1589 ¢ Dallas 

% Union Oil Company's discovery | ]] CHANGE MY ADDRESS, beginning with the 
well in the West Fruitvale Area, Kern 
County, has been confirmed with a 
second well flowing 19.5 deg crude at a 
rate of 290 bbl a day through a 14/64- 
in. choke with 425 psi tubing pressure 
and 1050 psi casing pressure, the com- 
pany reported: The confirmation well, 
KCL 25-17, was drilled to a total 
depth of 4233 ft. In contrast to the 
confirmation well, the wildcat was com- 
pleted in late September pumping 40 
bbl a day, gradually increasing to over 
100 bbl a day. Production from both 
wells is from a Chanco sand interval. 


FROM: 
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* Drilling expenditures in Texas in 
1957 will again hit the $1 billion mark 
if the practice of deeper drilling con- 
tinues, estimates the Texas Mid-Con- 
tinent Oil & Gas Association. Number 
of wells drilled in the first 7 months 
of 1957 has decreased but footage 
drilled is practically at the same level 
as in a like period last year. 

A further breakdown of figures by 
the association shows that 3201 of this 
year’s wells were wildcat attempts 
which resulted in 393 oil discoveries, 
105 gas wells and 2703 dry holes. Last 
year the same period saw 3362 ex- 
ploratory drillings, 473 oil producers, 
112 gas wells and 2777 dry holes. Com- 
paratively, this brings the amount of 
failures to 84.4 percent this year, 
against 82.6 percent in 1956. In total 
drilling, the West Central-North Texas 
region led all other areas in the state 
in the first 7 months but this 4540 
figure still represented a decline of 183 
wells from the same period last year 


* The number of active oilwell drill- 
sng contractors operating in California 
declined by approximately 11 percent 
during the first 10 months of 1957. 
rotal contract rigs reported in Califor- 
nia at the first of the year stood at 219 
but these had dropped to 202 in the 
week ended October 18, representing a 
decline of just under 8 percent. Active 
contractors in the state totaled 64 on 
January 1, 1957, but had dropped to 
57 by the latter part of October. 

However, California 1957 drilling 
programs continue to hold a slight edge 
over the year-earlier figures. New well 
notices filed to November 11, 1957, 
totaled 2000, compared to 1986 in the 
like 1956 period. Rework jobs com- 
pare 1124 to 1077 and abandonments, 
747 to 754. 


* Per-foot cost of drilling is moving 
up but relatively speaking this trend is 
not as sharp as is commonly assumed, 
according to an analysis made by Boni, 
Watkins, Jason & Company, Inc., eco- 
nomic and management consultants. 
This analysis relates drilling cost to re- 
sults — the value of oil uncovered. On 
this basis, average cost of each foot 
drilled in 1956 was only a penny higher 
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than in 1940 although almost double in 
actual dollars and cents cost. In 1956, 
average cost of drilling was $13.75 per 
ft, compared to a cost of $7.50 per ft in 
1940. However, drilling resulting in 
additions to the industry’s domestic re- 
serves through new discoveries, exten- 
sions and revisions of estimates cost 38 
cents per dollar of oil added in 1956. 
This figure for 1940 was 37 cents per 
dollar of oil added to reserves. Indica- 
tive of the upward trend since the war, 
the average was only 26 cents in 1946 
and 24 cents in 1947 


*% Texas’ deepest test well has quit at 
21,687 ft. Pan American Petroleum 
Corp. No. 1-CS University, a wildcat 
10% miles northwest of the Puckett- 
Ellenburger lime pool, has been 
ordered abandoned after an unsuccess- 
ful fishing job. The Pan Am record 
well stopped in shales after the drillpipe 
stuck. Drilling contractor, Parker Drill- 
ing Company of Tulsa, recovered 20,- 
078 ft of pipe but left a fish that in- 
cluded several drill collars and the bit. 
No attempt will be made to recover the 
fish. However, Pan American will test 
zone in the Pennsylvanian and Wolf- 
camp formations through perforations 
in a liner set at 16,478 ft. 


* Turbodrill evaluation tests run so 
far by Dresser Industries have used the 
turbodrill to drill 19,000 ft of hole 
with diameter range of from 6% to 
17% in. in soft and sandy shales, salt, 
red beds, granite wash, anhydrite, hard 
lime and chert, according to a report 
made by the Dallas-based company 
Dresser still is conducting tests with 
experimental high-speed bits required 
with the turbodrill. No details of the 
rock bits being used have been made 
public but the company has said indi- 
cations are that its new designs will in 
crease bit life appreciably. Field test 
data indicate that proper application of 
turbodrilling techniques can provide 
the long-awaited breakthrough in drill- 
ing economics, the company has said 


* Drainage from private wells on the 
west side of Teapot Dome Naval Petro- 
leum Reserve (Wyoming) has 
prompted plans for immediate drilling 
Naval Undersecretary Franke has 
made the announcement to Congress 
Navy is basing its decision to drill on 
recommendations of the U. S. Geologi- 
cal Survey and the Navy’s oil consult- 
ants, DeGolyer & MacNaughton, Dal- 
las, Texas. Oil from the wells will be 
sold at public auction 


*® Kerr-McGee Oil Industries is mak- 
ing it worthwhile for members of its 
drilling department to practice safety 
The company recently presented sav- 
ings bonds to 26 toolpushers who have 
rig-floor pro- 
established 


spearheaded training 


grams and high safety 
records. The pusher gets a $150 bond 
for a full year’s work without lost-time 
accident and nine of them pulled down 


the top prize. Four got $125 in bonds 


Rotary Rigs Operating in Oil Fields of United States and Canada 


As reported to the American Association of Oilwell Drilling Contractors by Hughes Too! Company 


Oct. 21 Oct. 28 Nov. 4 Nov. 1! 


Alabama 5 6 6 
Arkansas w 23 26 
Arizona 1 
California ? 84 
Co'orado 56 52 
Florida 1 
Georgia 0 
Idaho 0 
Illinois 
Indiana 
lowa 
Kansas 
Kentucky 

forth I puisiga Ye 
Sv Louisigta N 

ard 

So*Louifiana 

Oo hgre 


Michigan 
Missouri 
Montana 
Mississippi 
Nebraska 
Nevada 

New Mexico 


Oct. 21 Oct. 28 Nev. 4 Nov. 1! 


7 New York 0 0 0 l 
24 North Dakota 37 41 42 41 
1 Ohio 1 1 1 1 
84 Oklahoma 240 230 261 249 
$2 Oregon 1 1 0 0 
1 Pennsylvania 13 13 13 12 
0 South Carolina 0 0 0 0 
0 South Dakota 1 2 2 
65 Tennessee 0 
Texas Gulf Coasi 
Land 189 
Texas Gulf Coast 
Offshore rs \ 4 
~ 2 est Texas 7 9 «(358 


STO emi 


yy 19 


tal Texas 
Utah 
Washington 
West Virginia 
Wyoming 
Virginia 

Total U. S 2383 

Western Canada 181 17 163 
Eastern Canada ; 2 


Grand Total 2567 2479 2597 
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STRENGTH TESTS reauire special molds for 


sre be ed from the vesse! ot terminot 


Constant testing of UNAFLO* oil-well cement 
means top performance in field 


e@ Testing during manufacture pays off in down-the-well 
dependability of UNAFLO retarded oil-well cement 

e Slurries pump easily, stay fluid and pumpable under severe 
pressures and temperatures. 
UNAFLO’s retarded set gives vital extra time in emergen- 
cies, yet slurries form a strong, watertight, sulphate 
resistant seal. 
For typical data tables, write: Universal Atlas, 
100 Park Avenue, New York 17, N. Y 


mark of the retarded oil-we 


* “UNAPLO” is the registered trade 


cement manufactured by Universal Atlas Cement Company 


UNIVERSAL ATLAS CEMENT COMPANY —-mempber of the industrialfamily thatservesthenation—UNITED STATES STEEL 
Minneapolis » New York + Philadelphia » Pittsburgh - St. Lowis + | 





tlhany Birmingham + Boston » Chicago + Dayton + Kansas City -« Milwaukee « 


OFFICES: 


FOR FURTHER INFORMATION ON 
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Books to Read 


| > Ira Rinehart’s North Texas Reference Books, Vol. 2 and 3 
| 
| 





AIR STARTING MOTORS 


published by Rinehart Oil News Company, Box 1208, Dallas 
Texas. Pages: Vol. 2, 234; Vol. 3, 208 


Distribution is being made of these volumes covering the 
development history of North Texas oil and gas fields. They 
comprise the second and third of a planned series of fiv 
reference books on Texas Railroad Commission District No. 9 
Volume 2 reports information on 274 fields in Cooke, Denton 

| Foard, and Grayson counties. Volume 3 lists developments ir 

| 264 fields in Hardeman, Jack, and Knox counties. Both reference 

| books are complete with logs, maps, and descriptions of geology 
discovery data, and production and reservoir data 





Ingersoll-Rand 


5BM for smaller engines 


> The Law of Unitization, by Raymond M. Myers, published by 
Matt’ ew Bender & Company, Inc {lbany 1, New York. Price 
$25 


Myers, legal counsel of Magnolia Petroleum Company, assem 
bles every aspect of voluntary and involuntary pooling and dis 
cusses them from legal, tax, antitrust, regulatory, statutory 
policy, procedural, operational, and technical standpoints. Im 
portant cases involving unitization from every producing area 
are called to light to help guide thinking and action leading to 
unitization. He gives operation agreements for many states 


eliminate weight and costs of starting 
batteries and generators 


Dependability: fast, positive starts regardless of 

temperature. Proven performance. Made by the 

originators of Air Starting Motors 

Low Cost: compact I-R Air Starting Motors are 

small, powerful, easily installed. Low maintenance 

costs throughout long, trouble-free life 

Three Sizes: 5BM, 9BM and 20BM Air Starting Motors 
| meet requirements of complete range of heavy-duty 

internal combustion engines 


Write for Bulletin 5094D 


Ingersoll-Rand 


1) Breedwey, New York 4. NY 


> Principles of Stratigraphy, by Carl O. Dunbar and John 
Rodgers. Published by John Wiley & Sons, Inc., 440 Fourti 
dvenue, New York 16, New York. Pages, 356. Price, $10 


Fundamental stratigraphic principles are stressed in this vol 
ume, with emphasis on synthesis and the interpretation of the 
data of stratigraphy. Enviroaments of deposition are discussed 
followed by a treatment of basic stratigraphic relations. Inter 
pretation of specific lithotopes are described. Many maps and 
cross-sections illustrating sedimentary environments and strati 
graphic relations are included 


18-549 





LEVINGSTON IS THE OIL INDUSTRY’S SHIP YARD 


Headquarters for the offshore drilling industry is the enviable position enjoyed 
by Levingston. Operations at Levingston are guided by men experienced in large 
scale proJuction to exacting standards; men who have helped solve the problem 
of offshore industry growth 

Levingston has provided these men with the most modern facilities to insure 
success. Their success can be your own. Let them prove it 





SHIPBUILDING COMPANY 


THE Off INDUSTRY'S SHIPYARD ° ORANGE, TEXAS 
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“For a happy crew, use 


the best combination 

in the industry, 

a Wilson Super Giant Rig 
and a Giant Pump,” 


SAYS J. D. HUFFAKER, President 
of FWA Drilling Company 


The super giant air-tube 
transmission is for ahead of the 
field, and the high speed, 
chain drive pump is the finest 

| have ever used. We have 


had no trouble at all 


J. D. Huffaker, Pres.. FWA Drilling Co 


WILSON MANUFACTURING CO., INC 


WICHITA FALLS, TEXAS, U.S.A BE MODERN 
The Home of RED IRON BUY WILSON 








RUNNING TOUR with MEN in the INDUSTRY 





> A New Orleans office as headquarters 
for expanding Louisiana operations has 
been opened by Gulf Coast Leaseholds, 
Inc. Lewis P. Kilbourne, veteran Louisi- 
ana geologist, will direct operations in the 
new office. He was with The Texas Com- 
pany for seven years before joining the 
New Orleans offices of the Hershal Fer- 
guson consulting firm in 1953. 


> Hansford Lee Farris Jr. has been named 
editorial assistant for the Society of Ex- 
ploration Geophysicists. His new position 
in the headquarters staff at Tulsa was 
created to relieve the society's elected 
editors of mechanical duties in the publi 
cation of Geophysics. 


> Trunkline Gas Company of Houston 
has announced the appointment of Ed- 
mond V. Bond Jr., of Fort Worth, as 
superintendent of the company’s produc- 
tion operations. 


E. V. Bond Jr. N. M. Avery 


>» Cable Engineering, Wichita Falls, 
Texas, announces the association of Na- 
than M. Avery. He was formerly with 
The Texas Company as a petroleum en- 
gineer on the Gulf Coast. 


> Robin J. Corbett has been promoted to 
the newly created position of assistant to 
the president of The Sharples Oil Corpora- 
tion, with the principal duty of acquiring 
new properties. In April 1956 he became 
assistant production manager, a position 
he held until his new appointment. 


> A. H. Jukes has joined Central-Del Rio 
Oils, Ltd., as manager of the land depart- 
ment. Prior to joining Central-Del Rio, 
Jukes was district landman for Pan Amer- 
ican Petroleum Corporation's Calgary dis- 
trict. 

> William C. Bednar has announced the 
opening of petroleum consulting offices 
in the Republic National Bank Building, 
Dallas. He has retained access to the 
library of the former firm of Meyer and 
Achtschin, where he was a partner 


> Arthur O. Detmar, a vice president and 
director, has been named president and 


A. O. Detmar F. H. Moore 


general manager of Mobil Oil of Canada 
He succeeds Fred H. Moore who becomes 
coordinator of domestic producing opera- 
tions and a member of the producing 
committee for Socony Mobil Oil Com. 
pany in New York 
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Gordon Simpson 


> Gordon Simpson, director and presi 
dent of General American Oil Co. was 
elected president of the Independent Pe 
troleum Association of America. Simpson 
received his LLB degree from University 
of Texas in 1919. Except for time out 
during World War II when he worked 
with Judge Advocate General's depart- 
ment, U. S. Army, he has practiced law 
and worked in the oil industry 

Other officers are: Russell B. Brown, 
general counsel; W. L. Kistler Jr., treas 
urer, and I, C. Huff Jr., executive man- 
ager and secretary. Executive committee- 
men are: Paul L. Davis, J. H. Dunn, Rich- 
ard T. Lyons, Fred W. Shield, Clyde J. 
Tomlison, and W. J. Weaver, all of Texas: 
Paul C. McDonald and Richard G. Law- 
ton, from Arkansas; John R. Lavens Jr., 
Indiana; Sam T. Dyer, Wyoming ; H. B. 
Fell, Oklahoma; H. M. McClure Jr., 
Michigan; W. H. Shoemaker, Pennsy!- 
vania; W. E. Shrider, Ohio; Joseph M. 
Thomas, California; Alf R. Thompson, 
Illinois; C. H. Todd, Kansas; W. M. 
Vaughey, Mississippi; Russell H. Volk, 
Colorado; A. R. Wherritt, Louisiana, and 
Harvey E. Yates, New Mexico. 


> Winston Glenn Smith has been promo- 
ted to chief engineer of the Austral Oil 
Exploration Company Inc. C. R. Geffs 
was named Texas-New Mexico district 
engineer. Both are located in the Houston 
offices. In the Lafayette, Louisiana, of- 
fices, I. R. Chalmers is promoted to dis- 
trict superintendent and Raymond Ellison 
to district superintendent. 


> Glen Lee Corrigan, for the past several 
years professor and head of the depart 
ment of petroleum and geological engi 
neering, Louisiana Polytechnic Institute, 
Ruston, Louisiana, has recently accepted 
4 position as research engineer with the 
research and technical department, The 
Texas Company, Bellaire, Texas 


>» A. J. Galloway has been designated an 
executive vice president of Shell Oil Com 
pany. He has been vice president in 
charge of Shell's exploration and produc 
tion activities since 1948. He will continue 
to be responsible for this phase of the 
company’s business 


> Walter Randall has been employed by 
Plymouth Oil Company as regional geolo- 
gist of the Rocky Mountain region with 
headquarters in Denver, Colorado, After 
10 years with The Atlantic Refining Com- 
pany, he resigned to become a consulting 
geologist, in which capacity he has re- 
mained until his employment by Plym 
outh Oil 


> H. J. Shumate has been appointed man 
ager of foreign contracting with offices in 
Rockefeller Center, New York City, for 
Loffland Brothers Company, Tulsa. He 
was formerly contract representative in 
the West Texas-New Mexico division 
J. D. Poe has been named to replace 
Shumate. Previously Poe has been division 
superintendent of the West Texas-New 
Mexico division for the past nine years 
R. H. Tipton, recently appointed acting 
superintendent of the division becomes 
superintendent in charge of all drilling 
operations in the West Texas-New Mexico 
division in Odessa, Texas 


> Charles W. Alcorn, Houston, executive 
vice president of Falcon Seaboard Drill 
ing Company, has been elected president 
of the Texas Mid-Continent Oil and Gas 
Association. Alcorn formerly was an in 
dependent producer before joining T. N 
Law in the formation of Falcon Seaboard 
in 1953 


C. W. Alcorn A. W. Baucum 
> A. W. Baucum has been named general 
manager of the foreign producing depart 
ment (West Hemisphere and West Africa) 
of The Texas Company. He was formerly 
general manager of the foreign opera 
tions department 


> Robert M. Taubman has been named 
West Texas district manager for Buffalo 
Oil Company. Harry W. Hitt was named 
area landman for West Texas and New 
Mexico, Curtis L. Espy as district geolo 
gist for West Texas and William F. Mar- 
graf, as assistant district geologist for 
West Texas. Neal A. Taylor continues as 
district production superintendent and 
engineer for West Texas, and Vincent D. 
Foster named assistant district production 
superintendent and engineer also in West 
Texas 


> Don G. Stevens has joined Cactus Drill 
ing Company as new Permian Basin area 
representative. Stevens, formerly assistant 
professor at Texas Technological College 
will represent the firm in the acquisition 
of farmouts and drillable properties 


D. G. Stevens W. H. Helmerich 
> Walter H. Helmerich has been named 
to the executive committee of the Inter- 
national Petroleum Exposition to be held 
May 14-23, 1959. Helmerich is president 
of White Eagle Oil Company and Helm- 
erich & Payne, drilling contractor sub- 
sidiary 
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> H. C. Orton, former public utilities and 
railroad executive, has been elected presi- 
dent of Rocky Petroleums, Limited. Gor- 
don K. Masters, a leading Toronto busi- 
ness man was elected vice president and 
T. J. Isaacs, a Chicago attorney became 
secretary and treasurer of the company 
The election of other directors included 
E. Allan Graham, known in the petroleum 
industry in Texas and Louisiana; Robert 
N. Syer, a Toronto industrialist, and Rob- 
ert D. Gordon, a retired Chicago lawyer 
and inv.stment banker, long identified 
with Ashland Oil and Refining 


> Phillip D. Baker, chief petroleum engi- 
neer of The Carter Oil Company, has 
been named division production manager 
for Carter's southern division with head- 
quarters at Shreveport, Louisiana. Baker 
succeeds Howard Kauffmann Jr., who has 
resigned. Kauffmann has accepted a po- 
sition with International Petroleum Com 
pany, Ltd., with headquarters at Coral 
Gables, Florida. George C. Hollinger, as- 
sistant chief petroleum engineer, will suc- 
ceed Baker. The move also resulted in the 
promotion of six other engineers: Joseph 
S. Bottler Jr., central division engineer 
at Oklahoma City, will succeed Hollinger; 
John B. Campbell, staff engineer II at 
Oklahoma City replaces Bottler; 
John H. Adams, district engineer for the 
Seminole district replaces Campbell; Joe 
T. Taylor, senior engineer at Purcell will 
succeed Adams at Seminole; D. C. (Tom) 
Hurst, senior engineer in charge of the 
petroleum engineering section in Tulsa, is 
to become district engineer of the Mag- 
nolia district at Magnolia, Arkansas 
Horace K. Quattlebaum will replace 
Hurst as head of the Tulsa petroleum 
engineering section 


Running Tour 


> Promotions and transfers involving 
eleven of the exploration division person- 
nel of the Arkansas Fuel Oil Corporation 
have been announced. J. William Schmot- 
zer is promoted to chief geologist from 
his former position of assistant chief geol- 
ogist, locating in home office, Shreveport. | 
Dr. J. K. Rogers, formerly manager of 
the Ark-La-Tex division office has been 
named regional geologist in Shreveport 
A. V. Hargis, formerly manager of the 
Lafayette office, has been transferred to 
Shreveport as manager of the Ark-La-Tex 
exploration division. K. S. Briggs, division 
geologist at Lafayette, has been trans- 
ferred to the Jackson, Mississippi, office 
and has been promoted to division ex 
ploration manager. J. C. Bianchi has been 
promoted to division manager and will 
take over the management of the Lafa- 
yette exploration office 





SECONDARY RECOVERY 
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RESERVOIR ENGINEERING 
Water Flooding Gas Repressuring 
EVALUATION CORE ANALYSIS 
SURVEYS ECONOMICS 
Cost Estemotes, Design, installation 
FIELD SUPERVISION 
Phone 3-2167 





JACKS 


have led the field for 38 years! 


In 1919 JENSEN BROS. engineered their first jack. It won 
recognition for economy and dependable performance 
Today — 38 years later — JENSEN BROS. ore still mok 


ing jacks that lead the field 
in economy and perform 
ance. Wherever there's oil 
you'll find big, rugged, de 
pendable JENSEN JACKS 
doing push-ups over the 
most profitable producers 
Before you install any jack 
get the facts about 
JENSEN's 38-year per 


formance leadership 


STOCKED BY YOUR LOCAL SUPPLY STORE 
Made by 


JENSEN BROS. 


P O. Box 477-8 


Export Office: 60 East 42nd St., 
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orton DOWN 
DRILLING 


For faster, straighter hole, the tough 
Cameron Type “C” Weight Indi- 
cator has no equal. Temperatures in 
the field change abruptly from tour 
to tour but the Cameron Type “C” 
Mechanical Weight Indicator con- 
tinues to register - accurately 
dependably. The reason is simple 
Cameron Weight Indicators have no 
hydraulic system to pick up or lose 
pressure with temperature changes 
There is no possibility of breakdown 
due to leakage of high pressure 
fluids. The large yellow dial of the 
Type “C” with bold contrasting 
black and red numerals makes the 
indicator readily visible from any 
point on the rig floor. The indicator 
case is oil-filled (like the Cameron 
pressure gauge ) to provide a viscous 
damping of dial motion to prevent 
damage from vibration. 

Give one a try. Your bits will bite 
into any formation with exactly the 
right pressure for peak drilling ef- 
ficiency. All bottom hole operations 
requiring precise weight control 
will be easier with the Cameron 
Type “C” Weight Indicator 


and 


ON ON 





ANTARA, 


Latest surfactant mud materials 


give fast, 


trouble-free drilling 


COMPOUND MUD WITH DMS & DME 
TO MEET YOUR SPECIAL NEEDS 


Woater-phase muds can be made 
easily with DMS additive and stand- 
ord materials. For oil emulsion muds 
add DME. Both are nonionic chem- 
icals. Other principal mud additives 
generally used include a polyanionic 
filtration control agent and electro- 
lyte such as calcium sulfate (for a 
calcium surfactant mud) or sodium 
chloride (for a sodium surfactant 
mud). Complete applications are de- 
scribed in DMS-DME bulletin from 
Baroid Division, National Lead Co. 


CHEMICALS 


A SALES DIVISION OF 


DMS & DME drilling mud additives are one of the mud 
industry's biggest advances in decades: a “surfactant 


mud” system with unique in-the-hole advantages: 


@) INHIBITS SWELLING AND DISPERSION OF CLAYS. 
Shale cuttings do not disperse in the mud. Formation 
permeability is not reduced because formation clays 


do not swell. 


2] MOVES CUTTINGS OUT FASTER. Lubricates cuttings 
and gets them away from the bit faster and out of 
the hole quicker. 

© QUICKER SETTLING IN MUD PITS. Drilled solids 

settle out faster, giving less solids build-up, easy mud 

control, less cost for weight materials. 


© STABLE TO HIGH TEMPERATURES. DMS & DME 
muds are stable at the highest temperatures yet 


encountered in drilling. 


These new surfactant muds are easy to use, easy to con- 
trol. They let you drill faster with less strain, and pull 
a clean bit from a clean hole. DMS & DME are distributed 
to the oil industry everywhere through Baroid Division, 
National Lead Company. Write direct to Baroid using 
convenient coupon below, for a complete 10-page tech- 
nical bulletin on DMS & DME. 





Baroid Division, National Lead Co. 

P. ©. Box 1675, Houston 1, Texas 

Gentlemen: Send me your OMS & DME bulletin. 
Nome Title 
C 








ad 


AddArace 





GENERAL ANILINE & FILM CORPORATION 


435 HUDSON STREET: NEW YORK 14. NEW YORK City. 





ioe ceeemeswwacoonooccesud 


SALES OFFICES, New York * Boston « Philadelphia * Charlotte * Chettencege * Chicago 


Portiend, Ore. * San Francisco * Los Angeles. IN CANADA: Chemice! Developments of Conde, Utd, Montreal 


Providence * 
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Here’s a new, fast way 
Come olialelelisi M@isli-1me4elal-y- 3 


Effective treatment of a 
thief zone can be accomplished 
only when you know exactly where 
that zone is . . . and now you do not have 
to pump away costly drilling fluid to locate 
the thief zone. 
The Schlumberger Lost Circulation Detector can 
pinpoint any thief zone within one foot. 

The Detector has shown that while lost circulation 
often occurs at the point of bit penetration, it will, in 
many Cases, occur at some distance above the drilling depth; 
sometimes as much as several thousand feet. 

In such cases, you can minimize ineffective and costly treat- 
ments if the zone of loss is first correctly idengified. Treatment 
can then be effected at the exact location of the thief, the first 

time, rather than hundreds of feet up or down the hole. 

The average lost circulation survey can be accom- 

plished in about one hour. 
At the first sign of lost circulation, run the 

Schlumberger Lost Circulation Detector! It can be 

a real time and money saver for you. Ask your 

Schlumberger representative today for the 
new, descriptive folder which gives 
complete information on _ this 
new tool and its operation. 


SCHLUMBERGER > = * Engineering for Better Service 


INSTRUMENT AT 9414 

Time graph shows fluid 
flow through detector .. 
thief zone below this 


point. 











INSTRUMENT AT 9420 

Time graph shows no 
flow through detector . . 
thief zone above this 


point. 
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INSTRUMENT AT 9417" 

Time graph shows slight 

flow through detector ... 

thus, thief zone taking 

most of the fluid. Detec- 

tor within one foot of 
ief zone. 





production improvement... 
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one of many benefits promoted by 
HALLIBURTON 


SPECIAL TOOLS SERVICES 


Isolating a zone to be treated for production improvement is 


RTTS Packer 


a routine job when Halliburton Special Tools are employed. 


\ background of techniques that are unmatched in the industry 
permits advantageous use of Halliburton Special Tools for 


a multitude of jobs. 


Squeeze Cementing 
Formation Fracturing 


Whenever there is a problem in é Chemical Treating under Pressure 


Lost Circulation 
Casing Leaks = 
. 


you can be SURE that Halliburton Special Tools are designed 
to, and will, work most advantageously for you. 





FOR THE MOST ADVANCED “PACK OFF" IN THE INDUSTRY CALL HALLIBURTON FIRST 


HALLIBURTON 


OlL WELL CEMENTING COMPANY 
DUNCAN, OKLAHOMA 


A- 
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AMONG HALLIBURTON’S INDUSTRY-LEADING 
TOOLS FOR SPECIAL PURPOSES ARE... 


HALLIBURTON HR¢ 
(HYORAULIC RETRIEVABLE CEMENTER) 

This tool is designed to perform efficiently 
under the highest pressures and most difficult 
operating conditions encountered in squeezing 
cement, or pumping acid or other material 
requiring pressure isolation. 


It is retrievable and is operated hydrauli- 
cally. Setting of the slips and the packer rubbers 
is by hydraulic pressure and is independent of 
pulling capacity of rig or amount of tubing 
weight available. 


1. Packer unseats by merely picking up with 
pressure equalized. Does not have to be 


pulled loose. 

The tubing is automatically pressure tested 
each time the packer is set ...to 10,000 psi 
if desired 

Packer holds pressure from above or below 
without putting a strain on tubing. 

Packer can be set, released, and reset as 
many times as desired while coming out of 
the hole. 


OO ie ks ee ee ee 2) eee. 


TYPE “C” PRODUCTION PACKER 
WITH LATCH-ON SEALING UNIT 

The Type “C” Production Packer is a full- 
opening permanent type drillable casing packer 
run in on tubing and set in the casing above 
the oil or gas formation to serve as a long lived 
production casing packer for single or dual 
zone well completions. 


Large bore diameter of packer accommo- 
dates standard tubing couplings. The Latch-On 
Sealing Unit reduces necessity for setting Hydraulic Retrievoble Cementer 
weight on packer and in many cases permits 
tubing to be placed in tension. Positive sealing 
back pressure valve closes in formation when 
sealing unit is withdrawn from packer. 


Type ''C’' Production Packer 


HALLIBURTON “DM-DC” SQUEEZE PACKERS ANDO BRIDGE PLUGS 
(ORILLABLE MAGNESIUM, DRILLABLE CAST IRON) 


Designed for squeezing and bridging operations under all present depth 
and pressure conditions. Easily set on tubing or electrical wire line for posi- 
tive fluid shutoff. ’ 


DM-.DC’’ Squeeze Pocker 
HALLIBURTON “HM”" RETRIEVABLE PACKER (HYDI MECHAN 


Full-opening hook-wall packer for fracturing, acidizing or testing 
in cased hole. 


The mechanical slips and packer rubbers are set by applying a right-hand 
torque to the tubing and setting down tubing weight. The hydraulic slips, aan tieamanatiee tien 
located above the packer, engage the casing only when pressure is applied 
through the tubing to the region below the packer. 


Circulating valve may be opened at any time by raising tubing. 


Tool may be set as many times as desired without coming out of hole. 


MINUTES 
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Get up to... 


25% Less Rod Wear with 
UNIVERSAL FLUID ROD PACKING! 


YOU ASKED FOR IT — an improved fluid rod 


packing to give longer rod life and less stuffing 
box wear. 


HERE IT IS — backed by three years of careful 


field testing and at no premium in cost. 


Style 740 
Here is a moulded duck and synthetic oil and water resisting composition 


packing, designed with our patented non-crushable features. It may be 


adjusted to take care of rods that are already undersize Why you should 


In Utex-J Style 740 the number of sealing rings has been cut to an 


o > 
y use this packing: 
absolute minimum which, based on extensive field tests, has proved to 


; , : 1. Up to 25% longer rod life 
give maximum rod and packing life, regardless of pump pressures : 

2. Easy to install. 

3. Economicol. 

Less down time. 

5. Less stuffing box wear. 

6. Maximum trouble-free packing service 

for all known pressures. 

7. Non-crushable feature, but adjustable for 

For Complete Information on This and Other Oil Field undersize rod. 

Specialties, Write for Catalog Section O-157. 


Utex-J Style 740 is available for all popular oil field slush pumps 


and is furnished one complete set to the box, which is sufficient to pack 4. 
all fluid end stuffing boxes of pump. 


It’s Guaranteed! 


UNIVERSAL PACKING & GASKET COMPANY 


5200 CLINTON DRIVE HOUSTON 20, TEXAS 


AVAILABLE THROUGH YOUR SUPPLY STORE 
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THE SYSTEM 


gw You can keep water injection volume up, mainte- 
narce and replacement costs down with a Naleo pro- 


gram designed to fit your specific operating conditions. 


Your Nalco Field Service Representative is skilled in 
water treatment—and is backed by the world’s largest 
water treatment organization. His recommendations 
for your treating program, and continuing responsi- 
bility, will be aimed at keeping your water and oil 
conditioned for best operating results at the lowest 
possible cost. Call him today, or call us direct, for 


prompt action. 


NATIONAL ALUMINATE CORPORATION 
Telephone Portsmouth 7-7240! 
6212 W. 66th Place . Chicago 38, Illinois 
In Canada: Alchem Limited, Burlington, Ontario 





SYSTEM + Serving the Petroleum Industry 
through Practical Applied Science 
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Complete Oil Field 
Sales and Service for 


NORDBERG 







CHIEF 


= ——a ~~ i. 
at A 


OIL FIELD ENGINES | 





~-.- available from 


In keeping with plans to greatly increase the scope of service 
throughout the oil fields, Nordberg is pleased to announce the FRED E. COOPER, INC. 
appointment of Fred E. Cooper, Inc. for the sales and service P. ©. Box 1890, Tulsa 1, Oklo. 
of Nordberg Power Chief Diesel and Gas Engines throughout 
all oil producing areas. Telephone CHerry 2-2194 
Backed by the well-known Cooper field service organization, Branches: Houston, Odessa, Olney 
and with parts stocks strategically located, Nordberg Power 
Chief Oil Field Engines will now, more than ever, be your best 
buy for production pumping and other oil field power jobs. Casper, Wyoming 


Sales and Service representatives: 


These heavy duty, medium speed engines are presently offered Corpus Christi, Texas 
in 1 and 2-cylinder gas burning units up to 36 hp max., and in 
1, 2 and 3-cylinder Diesel units from 10 to 45 hp 


Lafayette, Louisiana 
, . - Longview, Texas 

For further details, contact your nearest Fred E. Cooper ° 

office, or write: Nordberg Mfg. Co., Milwaukee, Wisconsin. Wichita, Kansas 


Wichita Falls, Texas 
TE ® 1956, Nordberg Mfg. Co 


Builders of America's Largest 
Line of Heavy Duty Engines 

















LARKIN 
TUBING 
HEADS 


unmatched 
FOR DEPENDABILITY 


The Larkin Type SR Tubing Head is a slip 
suspension head, equipped with a 
Neoprene Stripper which serves as a 
blow-out preventer and oii saver while 
tubing is being pulled or run. It is very 
suitable where higher pressures 

might be encountered. 


FOR VERSATILITY 


The Larkin Type R Tubing Head is a 
conversion from the Type SR Head. This 
ease of conversion makes it possible to 
use the same stripper adapter and 
Neoprene stripper when working on any 
well equipped with a Larkin Tubing Head. 


FOR ECONOMY 


A new member of the Larkin Well Head 
Line, the Type L Tubing Head fills a 

need in low pressure areas where economy 
may be effected with complete safety. 

It is forged steel construction, full 
opening, 2000 Ib. psi, top of body threaded 
7” API to accommodate control 
equipment, hinged three-segment slips, 

2” or 3” side outlets. 





For detailed information on these and other Larkin Tubing 
and Casing Heads, please refer to your Larkin Catalog or talk 
to your Larkin Representative. All Larkin Equipment is avail- 
able through your supply store 




















TYPE L 


LARKIN PACKER COMPANY, inc. @@:Vii Ci. 
WAXAHACHIE, TEXAS 


..Through Your Supply Store 


LARKIN LEADERSHIP HAS BEEN EARNED BY YEARS OF DEPENDABLE PERFORMANCE 


THE PETROLEUM ENGINEER, December, 1957 QFOR FURTHER INFORMATION ON B.149 





PERFECT BALANCE 


~~ ' 


FOR VIBRATION-FREE OPERATION 


The perfect balance of these two Cooper-Besse- 
mer GMXD-8 compressors and their packaged 
components allows them to compress 19 million 
cubic feet per day from 350 to 900 psi--— 
vibration-free. Southwest Packaged Gas Com- 
pressors can be installed in any location to do 
any compressing job. They can be mounted on 
piling, pre-stressed concrete platforms, barges 
or wherever necessary for most economical 





FOR GAS LIFT, GAS BOOSTER, PRESSURE 
MAINTENANCE AND SIMILAR PROJECTS. 


installation and operation 

The unattended operation, possible with the 
automatic controls and safety devices on South- 
west Packaged Compressor Plants, cuts operat- 
ing costs per horsepower-hour to a fraction of 
the cost of a fully attended stationary installa- 
tion. A Southwest engineer can show you actual 
comparative operating costs. Available in sizes 
from 265 h.p. to 660 h.p. 


ey: 
Sin)» 
— 
\Tey))? 


Shell Oil Company — South Pass, Louisiana 


SOUTHWEST 


INDUSTRIES, INC. 


uston 24, Texas 













Double-Barreled 
SAVINGS... 












when you use 


MARTIN 
PLUNGERS 








SAVE ON BARREL COSTS 


Metal to metal wear is eliminated 





The resilient rubber & duck rings . 

g 
are so much easier on the barrel | 
surface that barrels usually last 


several times longer. Here too is 


an important item in pump costs 





MORE BARRELS IN THE TANK TOO 










; : MARTIN PLUNGERS ARI SOLD 
because of better seal, freer travel in the barrel rHRU SUPPLY COMPANIES 


and longer runs. AVAILABLE for your JOHN Ni. MARTIN 
Mauufacturer 


pump and your well, regardless of diameter, 
9 W. BRADY e TULSA, OKLA. 


or depth or well condition. Get catalog No. 
4 and read how to make selection and installation. 
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Mission 
Now Offers 


2 | 
» C 2 ) 


Automatic — Lubricated 
Plug Valves to Meet 
Your Requirements 


HERE ARE JUST A FEW of the 315 different 
Mission Plug Valves now offered. This com- 
plete line means that operators can have the 
protection of automatic lubrication for more 
applications than ever before. 

For example, eight basic valve sizes are 
available. Both flanged-end and threaded-end 
valves are offered with either full-opening or 
regular-opening. Six pressure ratings meet 
nearly all requirements and larger valves can 
be supplied with worm gear or spur gear 
reduction units when required. 

All Mission Plug Valves, regardless of size 
or pressure rating, are made to the same high 
standards of quality. Most important, they all 
feature automatic lubrication that literally 
stops leaks before they start. 

In addition to Mission all-service plug 
valve lubricant, special lubricants are avail- 
able for extremely high or extremely low 
temperature service. 

Special purpose valves, such as Mudline 
valves, power- operated valves for remote con- 
trol service, valves designed for use on parallel 
string trees, and valves with special end con- 
nections, complete the line. Both ASA and 
API flanges are provided. 

Now, for the first time, operators can look 
to Mission for most of their valve requirements. 

When ordering your next valves—specify 
Mission! You will be glad you did. 


MILLS SON 


MISSION MANUFACTURING CO. © P.O. Box 42 
Cable Address Missco © Fxport Ofhce 0 Rockefeller 
In the United Kingdom: MISSION MANUFACTURING 
17 Hanover Square © London, W.1 England © Cable Addre 
SLUSH PUMP VALVES ° PISTONS . VALVE SEAT PULLERS ° LineRs 


VALVE SPRINGS * GLAND PACKINGS * SLIPS * SWABS * PLUG VALVES * 




















designed specifically 
for controlling 
weighted muds... 


The Dorr-Oliver 


ClayJector 


‘ 


Utilizing high centrifugal forces the Dorr-Oliver Key to ClayJector eff 


mency is the DorrClon 
ClayJector the most recent development for classifier, a cylindro-conical unit. Four of these 
controlling weighted muds - provides a means for units are manifolded radially about a commo1 
rejecting undesirable drilled solids and clays while feed, overflow, and underflow housing. Any of the 
minimizing barite losses from the mud system units can be cut out of service to meet variations 


Maintaining optimum mud properties as dic in circulation requirements by means of quick 


tated by local drilling conditions, the ClayJector opening joints and blank flanges 

minimizes tank jetting. On a recent series of holes, For more information on the ClayJector, con 
use of the ClayJector resulted in a conservative tact our U. S. Sales Representative, Salt Water 
estimate of savings of $425 per day when com- Control, Ine 1211 Fort Worth National Bank 


pared with conventional jetting practices Building. Fort Worth 2. Texas 


| oR R-ConiwEeR 


WORLD-WIDE RESEARCH ~- . ENGINEERING EQUIPMENT 


u rr A 
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high 
pressure? 


next time specify 

orbit forged steel valves 
for your 

6,000 and 

10,000 Ibs. test 

christmas trees 


they operate easy 


Orbit valves meet all the specia 
requirements of Christmas Trees for high 
pressure production operations. Full round 

straight through passage, positive 

closure without lubrication — compact body 

design for reduced overall weight. Further 

savings can be realized by using ORBIT’S 
2” x1” Venturi in place of a fu 

pening valve on tubing wings 

When consulting with your favorite 

Well Head Manufacturer on your 

pre-fabricated Christmas Tree drawings be 
sure to specify Orbit forged 

steel production valves. Orbit valves are 
available through all Well Head Manufacturers 


at your favorite Well Head 
Manufacturer. 


ORBIT 
VALVES 


WAREHOUSES: HOUSTON, TEXAS, 407 Velasco, CApito! 
86-6623, TWX HO 115; ODESSA, TEXAS, 402 West County 
Road, Federal 7.2263, TWX ODESSA TEX 8041; EDMON 
TON, ALBERTA, CANADA, 7119-104th St., Phone 391-283 
WEST COAST REPRESENTATIVE: Fred P Reni Com 
pany, Long Beach, Calif., 3815 Atlantic venue, 
GArfield 4.3834 

CANADIAN REPRESENTATIVE: T. R. Pickford & Com 
pany, Ltd.. Calgary, Alberta, 536 8th Avenue West, 
Phone 2-7371 

EXPORT REPRESENTATIVE: New York, 36, N. Y., 500 
Fifth Avenue, BRyant 9-2236 
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This Wheland HP-8000 handles above 
average pressures for slim hole opera 
tions, yet is easily portable according 
to Mr. Harold Black, Owner (right). At 
left is Mr. W. E. Riley, Pusher 


Here is Black Drilling Co s streamlined 
unit, which was designed around their 


efficient HP-8000 Wheland Pump 





(Comp nly 


: ¢/mproved Performance 
*Greater Portability 


WHELAN D 


HP-8000 DUPLEX SLUSH PUMP 
7-4" x12", 220 HP Nominal Input at 70 RPM 


I) la L ~ ailing 


aLBANY, TE” 


“cut our moving and rig-up time by 50%... 
increased our bit footage and penetration 
rates by 20%" 

—Mr. Harold Black, Owner 


The biggest little pump on the market! 


Wheland builds a complete Line of Effi- 
cient Slush Pumps designed to give you 
Dependable Operation, Lower Mainte- 
nance. Write for Detailed Bulletins. 


WHELAND 


ROTARY DRILLING MACHINERY 


THE WHELAND COMPANY DOMESTIC DISTRIBUTORS: INDUSTRIAL SUPPLY COMPANY, INC.— 


Main Office: Wichita Falls, Texas * HOUSTON OJL FIELD MATERIAL 


CHATTANOOGA, TENNESSEE, U.S.A. COMPANY, INC.—Main , Office: Houston, Texas * JONES AND 
LAUGHLIN STEEL CORPORATION, SUPPLY DIVISION—Main Office: 


DRAW WORKS e SLUSH PUMPS e« ROTARIES Drawer 2481, Tulsa 2, Oklahoma. 
EXPORT DISTRIBUTORS: LUCEY EXPORT CORPORATION—233 Broad- 
CROWN BLOCKS e« TRAVELING BLOCKS e SWIVELS way, New York 7, New York—Broad Street House, Lordion, E. C. 2, 
é England. 































SHAFFER COMBINATION 
ROTATING BLOWOUT 
PREVENTERS AND STRIPPERS 


e Combine in one unit every neces 





sory feature for mplete pressure 


control while drilling 


@ Maintain continuous seal cround 
any element in the drill string, drill 
pipe, tool joints, kellys, drill col 
lars, and couplings — avfomatically 


whether string is rotating, being 


raised or lowered, or is stationary 


e Can be used with ony stondord 


kelly (square, hexagonal or octag 
onal)—and any type of drill pipe 

supled, upset or fiust No spe 
cial drill string is required! 


© Quick-Releasing Bonnet permits 
passing bits, reamers, other lorge 

diameter tools through the unit 
quickly and easily 

¢ Available in 2 types complete 


range of sizes! 


SHAFFER HYDRAULIC CELLAR CONTROL GATES 
@ Available in Both Double (illustrated to ce Shaffer Hydraulic Ce 


is e tvpe Bot n choice ( t G 








SHAFFER MECHANICAL = 
t ose rete T T T ix T 7 or i t 
CELLAR CONTROL GATES I ac 
ne na Ff T no Shaft Cons 
nm I Lock S} 
© Available in both Double us 
tho pref k 
trated above) and Single types for . © pees 
operation by on air motor drive caution Of ram position.) j 
utilizing the air supply available on 
: the protection of @ ihe < 
of most rigs — pivs e; ‘ one 7 ose ; j 
manual standby! simplicity n changing ran P| ' 
: — : : SHAFFER 
e Even in sizes as large os 135% Simply unbolt two doors 4 
12” Series 900) the Double type hange ran nad halt SEA DR 
—_ Cried linet hciiti cid : s Vil 
requires less than 29° cellar height tum dimen Ram 3 aad EQUIPMENT 
the Single less than 17 tne Goors 1.ams are auto 
¥ ’ +; 1? , 4 
© Roms ore changed by simply re atically ailigne iS the he latest o e 
moving one end cover quick aoors are bdDoited s! ancement. Enable 
draining ram comportments prevent sea drilling and testing 


® They save cellar space 


accumulation of deterimentol mud t operations to be ca 

end sond many other unique Eve min sizesS aS large as out from low-cost ficat ; 
h . o . 

features moke these gates top 13%% (12° Series 900), the vessels insteod of the 


choice wherever mechanically 
operated cellar control gates ore 
preferred! compartments in one body) 
is ly 30” high...and the 
Single only 18%” high 


(Smaller sizes are even 





Double Gate (with two ram costly drilling 





platforms heretoftc 





quired 





This revolutionary 





velopment is sweeping the 







== industry. A special twelve 
| S , i, ‘ 
poge Duiletin os been 
still } ] f >repoa cribina th 
® Still other exclusive fea prepored describing 
- 





avipment 
tures—such as Direct Hy equipme 


draulic Drive, Completely 
Enclosed Design, Quick 
Draining Compartment Bot 
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SHAFFER LANDING 
CASING AND TUBING HEADS 


? 
i 
z 
is 
4 


Or OF TOOK 
\ LEADERSHIP 


: 
Hl 
: 


© Meet every requirement for mod- 
ern, compact, casing and tubing 
suspension in wells of all depths 


T 


f 


© Available in vorious types and 
packing arrangements. Base Heads 
and Combination Base, Casing ond 
Tubing Heads ore available for 
combining several units into one 
where space is at a premium 
Shaffer also provides a complete i 

line of modern Tubing Heads, Mul- 
tiple Zone Hook-Ups and other con- 
trol equipment for your landing, 
casing and tubing strings. 


i 


i 
' 


| 
: 
E 






i 
H 















Send for the complete Shaffer 
Catalog which describes these 
and other Shaffer Pressure 

Control Products! 





Drill for Seismograph Holes. A new per 
cussion-type drill capable of drilling 454 
in. to 6'4-in. blast 
holes even in the hard 
est formations has 
been announced by 
Gardner Denver 
Called the Mole-Dril, 
the tool is attached to 
the drill stem in place 
of the rotary bit when 
hard formations are 
encountered. The drill 
stem conducts the 
compressed air supply 
to and rotates the drill 
A tungsten-carbide in 
Sert is attached to the 
tappet and becomes an 
integral part of the 
drill. The direct air 
Stream is directed 
through the bit to keep 
the hole face clean and 
gives an assist in blowing cuttings up the 
hole. The drill has 3 moving parts: The 
valve, piston hammer, and tappet. It op 
erates at maximum efficiency at 100 psi 
line pressure. Gardner-Denver Company 
Circle number (1) on reply card 


Improved Saran Lining. Dow Chemical 
has developed a new saran lining for pipe 
valves, pumps and fittings. In addition to 
having saran’s immunity to chemical and 
abrasive attack, the new gray lining has 
a 50 percent reduction in its coefficient 
of thermal expansion. It expands and con 
tracts to approximately the same degree 
as its steel casing. Dow Chemical Con 
pany 


Circle number (2) on reply card 


Socket-End PVC Valves. Lunkenheimer 
Company announces the addition of valves 
with socket ends to its line of Luncor 
polyvinyl chloride valves. Designated as 
Fig. 2601, the Luncor socket-end valve 
is readily installed in PVC pipelines by 
solvent welding. Solvent cements suit 


able for joining the valve and PVC pipe 
are available. The valve is rated at 125 
wp and 140 F — identical to the Luncor 
Fig. 2600 valve with screw ends. The 
high strength-weight ratio of these valves 
gives them rigidity comparable to metal 
"unkenheimer Company 
Circle number (3) on reply card 


B-158 


Portable Rotary Rig. Joy Manufacturing 
announces its new 1250 Series portable 
rotary drilling rigs. Standard models of 
the series have a rated capacity of 1250 
ft with 24s in. drill pipe and to 1500 ft in 
heavy duty models. The rig is available in 
4 models equipped with either hydraulic 
or chain pulldown feed and air compres 
sor, mud pump or both 

Other features include heavy duty oil 
bath type rotary table, double drum-type 
drawworks mounted on a common shaft 
hydraulically raised and lowered mast for 
fast rig up and tear down and proximity 
controls which give the operator compiete 
control of rig without moving from the 
operator's position. The rig is either truck 
or trailer mounted with power provided 
by truck engine or auxiliary power unit 
Jovy Manufacturing Company 


Circle number (4) on reply card 


Formation Fluid Sampler. PGAC an 
nounces the development of a new for 
mation fluid sampling and testing tool 
Run on the conductor line, this tool pro 
vides a quick, safe method of making a 
formation test after logging 

In operation, a probe and sealing pad 
ilong with a back-up pad, are forced 
against the formation face by hydraulic 
pressure controlled from the surface. A 
valve is then actuated which opens the 
tool chamber to the formation. Reservoir 
fluid is admitted to the tool through an 
orifice in the probe which actually enters 
the formation to be sampled. At the com 
pletion of the test, the valve is closed and 
the pad and probe retracted within the 
tool. Sample capacities are 1, 5, or 6 gal 
with the final gallon separated. Perforat 


ine Guns Atlas Corporation 


Circle number (5) on reply card 


Dipmeter Curve Comparator. Schlum 
berger announces a new device which per 
mits calculation of the dip of a formation 
from the dipmeter without the necessity 
of extra prints of the log or tedious curve 
matching. The dipmeter comparator is a 
device that optically superimposes | curve 
upon the other and in different colors 
When a dipmeter log is placed under the 
comparator, the operator sees 2 different 
colored images of the 3 dipmeter curves 
These images can be shifted to match each 
other by control knobs. Calibration of 
the knobs provides the necessary data for 
dip calculations. Schlumberger Well Sur 
evin Corporation 


Circle number (6) on reply card 


Portable Gravity Meter. A new, portabl 
quartz-elastic system gravity meter for 
petroleum and mining exploration is avail 
able from World-Wide Instruments. The 
8-lb meter features .01 milligals accuracy 
and will measure approximately 100 milli 
gals without reset. The vacuum-sealed 
meter system is completely temperature 
compensated for use at any latitude or 
temperature without adjustment. The 
meter is completely self-contained with 
no outside power source or temperature 
control devices. The elastic system is not 
clamped when transported, relieving the 
operator of this responsibility. World 
Wide Instruments, Incorporated. 
Circle number (7) on reply card 


Automatic Pumping Unit Starter. R¢« 
motely located well pumping units pow 
ered by internal combustion engines may 
now be completely automated using Aut 
O-Start. The equipment will (1) energize 
the starter solenoid, (2) open the fuel 
valve, (3) disconnect the magneto ground 
until the engine starts, (4) close the clutcl 
power unit control valve, (5) runs the 
engine until it reaches operating tempera 
ture. (6) engages the clutch, (7) operate 


the engine for predetermined tim 
SLOps the engine, (9) disengages the 
and (10) recycles ttself again 
number of hours later. The 
includes a clutch power unit 

and a master control unit. / 
Company 


Circle number (8) on reply card 


Seals. 


contained o 


These 
| 


Hich-Resistance Teflon 


seals have successfully 


| 


with varying aniline points that are ce 
structive to many compounds. The bod 
of the seal is made entirely of Tetlon anc 
is encased in stainless steel or other co 


rosion resistant alloy Ihe seal lip is actt 


ated by a spring also made of stainles 
alloy. The unit is assembled so that al 
components are in absolute concents 


Johns-Manville Corporatior 
Circle number (9) on reply 


New Quick Coupler Device. | his 
eliminates the former method 
ng cementing heads directly 
casing with resulting robl 


centering and possible cross 


The quick coupler consists of a cylindri 
cal steel sleeve with internal slips, taker 
up by manual rotation of the outer body 
Interior pressures tighten the coupler 
which contains internal packing to provide 
a fluid-tight seal. The top of the coupler 
has a female thread for attachment to 
the lower end of the cementing head and 
plug holder. Chiksan Company 
Circle number (10) on reply card 
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Spark-I ion Electric Set. A new elec 

set, combining high output and com 
pactness, has been introduced in the form 
of the CAT D397 spark-ignition electric 
set by Caterpillar Tractor. The electric set 
is rated at 250 kw. Power for the spark 
ignition electric set provided by the 
V-type, D397 diesel engine, equipped with 
simple alterations for fuel carburetion 
and magneto ignition system, allowing 
the set to operate on methane, butane 
propane field 

Ihe set available 
engine compression 
with methane 
propane or field gases. Car 


Is 


or gases 

either of 2 
ratiios—10:1 for use 
or 7.5:1 for butane 


rpillar Tractor 


with 


is 
gases 


Company 
Circle number (11) on reply card 
Permanent-Completion Hold-Down. Pa 
cific Pumps, developed a perma 
nent-completion hold-down with maxi 
mum Opening thr shoe to permit 
se of permanent completion tools through 
t. The ingement replace 
ible sealing with a 
reversible sta teel sealing ring seat 
can be 1 any type API rod 
If t aling ring seat 


has 
ough the 
sealing has 
Stainless ring 


ind 


sump 


which is part of re tubing assembly 
should become damaged or leak, an effec 
tive seal can be obtained without pulling 
tubing. The rod assembly is engineered 
ind designed so that by replacing the 
spacer ring the hold-down lock body 
with 3 ring type seating cups, the seal is 
transferred to th at support nipple 
with the sealing ring and sealing-ring seat 
as a “no-go” ring and supporting 
Pacific Pumps, Incorporated 


Circle number (12) on reply card 


sc 


on « 


c se 


serving 
the load 


Heavy-Duty Power Take-Off. Designed t 
meet the long-life, heavy-duty needs of 
oilfield and other rugged service, this 
Rockford power take-off has several new 
features. The conventional power take 
off pilot bearing has been climinated. Out 
board bearing supports and flexible coup 
lings may be because of the 
heavy-duty construction, including the ar 
rangement of main bearings. The main 
shaft bearings do not require lubrication 
more than once The clutch release 
bearing is lubricated for life. The main 
bearings are of the 40,000-hr type. Belt 
loads up to S000 Ib are handled on the 
well-supported drive shaft. Rockford 
Clutch Division, Borg-Warner Corpora 
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New Wrap-Around Casing Hangers. | wo 
new casing hangers, the Type C-8 Auto 
matic and Type RWA have been devel 
oped by the petroleum industry equip 
ment division of Alco Products, Inc. The 
C-8 automatic hanger supports the casing 
and utilizing the 


casing bolts or 


effects a pressure seal 
weight without additional 
The hanger ts of 2-piece cor 
One bolt side of the 
hanger 1s removed to open the hanger so 
that it can be placed around the pipe prior 
This hanger 


set screws 


struction on each 


to dropping into the wellhead 
consists of 6 segments of bowl section 
with a slip segment to each bow! segment 
Contoured on the external 
of the bowl segments act as load carrying 
which prevent exc 
tion of the casing 

The RWA hanger utilizes 
casinghead body to support the entire 
and pack off pressures. The straight bore 
body does not induce collapse of 
This of 2-piec 
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Remote Tank Gaging System. A new 
transistorized electronic system for 
uring the level of liquid in any 
remotely-located storage tanks 
introduced by Texas Instruments. ¢ 
the Data-Gage, the system 
and developed especially tor 
chemical industries to control inventories 
quickly and accurately, in lat talla 
tions such as tank farms 

Major components of the system 
receiver field unit, an 
liquid-level gage embodying a float of new 
design. The entire system may be in 
stalled at the tank 
console may be located in a 
any distance from the 
wire, telephone, carrier microw 
transmission may be employed. Up to 100 
tanks or stations may be monitored on a 
single system, with liquid depth up 
ft in each tank measured with an accuracy 
of 1/16 in. Texas Instruments, Incor 
porated 
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At the installation site (above) Polk used their 
new B-70 tractor for this tough hauling job. 
(right) This rigger’s truck (a Mack B-80) was 
used for loading and unloading the 215,000- 


lb. compressor. 


— 
Sie eel 


How to handle a 107”.-ton Compressor! 


“Get yourself a couple of Macks— 
a tractor for pulling the low-boy 
and a rigger’s truck for the bull 
work.” That’s the way the H. C. 
Polk Trucking Company of Pren- 
tiss, Mississippi, handled the mov- 
ing and placement of this 215,000- 
lb. compressor recently installed 
in Greenville. 

“‘We have been hauling in the 
oil fields for many years... long 
enough to know that the trucks we 
can really depend upon are Macks. 
They’ ve got what it takes for heavy 
hauling over the rough terrain and 


through the gumbo mud we usually 
encounter. Their engines with- 
stand sustained low-gear pulling 
and long periods of heavy winch- 
ing. Mack transmissions, rear ends, 
and Balanced Bogies are second to 
none for low maintenance and long 
service.” 

This is what Mr. H. C. Polk, 
president of Polk Trucking, says 
about Macks. A Mack user for 
over 10 years, he’s typical of the 
heavy oil field haulers who have 
found that for cost-saving, depend- 
able operation nothing beats Mack 


heavy-duty trucks and tractors. 
They’re real profit-makers! Why 
not let your Mack representative 
give you full details and specifica- 
tions. Mack Trucks, Inc., Plain- 
field, New Jersey. In Canada: 
Mack Trucks of Canada, Ltd. 


MACK 
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Parts made of TEFLON’ show no wear in tests 


tetrafiuoroethylene resins 


equivalent to 13 years’ service 



















































In tests at a six-well installation, a Win- 
Well valve with O-rings and bushings 
made of TEFLON | was automatically 
cycled at half-hour intervals for eight 
months — equivalent to 13 years’ actual 
field operation. Inspection at the end of 
the period showed no wear or pitting of 
the parts made of TEFLON | tetrafluoro- 
ethylene resin. Valve performance was 
normal during the testing. 

In designing the Win-Well valve, 33 
different materials were tried, and 
TEFLON | was the only one which over- 
came all of the component design prob- 
ie lems. Thanks to bushings of this low- 
friction material, the valve can be 
turned with virtually no torque, never 
requires lubrication and cannot “freeze” 
fast. Rated for working pressures of 
600 psi, the valve operates without 


maintenance . . . does not leak even 
when handling corrosive and abrasive 
fluids. 






Another of these petroleum valves, 

FUNCTIONS of both vaive and manifold are corrosion eliminates need for lubrication 
which has been operating successfully combined in this 7-way rotary valve. it em (Above) Typical oil-field installation. (Below) 
tor over two years, handles a hot min- Ste Oange ond eatanes Sate el renee | Stmeeet oe cottn kamee, Sent 
ture of crude oil and high-pH water 
containing sharp sand. When examined 
after a 7-month test period, no change 
from the original dimensions was noted 
in the parts made of the TEFLON resin 
and the valve remained tight against 
leakage. 

The remarkable chemical and physi- 
cal properties of Du Pont TEFLON tetra- 
fluoroethylene resins may help you 
solve your extracting and processing 
problems. Mail the coupon to obtain 
more facts on the versatile properties 
and end-uses of TEFLON resins. 
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TEFLON® E.1.du Pont de Nemours & Co. (Inc.), Polychemicals De 
| 


Room 3512, Du Pont Building, Wilmington 98, Delawaz 
. . | . 
is a registered trademark... | SEND FOR 


Please send me more miormation on Du Pont TEFLON 
TEFLON is Du Pont’s registered trade- | INFORMATION , tetrafluoroethylene resins. | am interested in evalu ating this 


mark for its fluorocarbon resins, includ- material for 








| ' 
ing the tetrafluoroethylene resins dis- | For additional property ee 
cussed herein. This registered trademark and application data on | : 
should not be used as an adjective to Du Pont TEFLON tetra | Compan) Position 
describe any product, nor should it be fluoroethylene resins, mail | Street 
used in whole, or in part, as a trademark sis 
for a product of another concern. this coupon. | cin State 
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For more information on items described 
here in brief, use the handy reply card 
and circle the corresponding numbers 


NEW Literature 


tet, 


Chempac Packings and Gaskets. A new 
16-page booklet from Johns-Manville 
gives the complete story on the company’s 
line of Chempac Teflon and Asbestos- 
Teflon packings and gaskets. The booklet 
details the many shapes and compositions 
available which withstand practically all 
chemicals and solvents and includes an 
informative tabulation of the properties 
of Teflon, Du Pont’s chemically-inert and 
thermally-stable material used extensively 
in the Chempac packings. Johns-Manvill« 


Circle number (20) on reply card 


Foreign Insurance Booklet. The American 
Foreign Insurance Association offers a 
new booklet entitled “Insurance Protec 
tion Overseas.” The booklet lists the in- 
dividual company members of the organ 
ization and the world-wide services and 
coverages that they provide. Although 
prepared primarily for insurance compa 
nies, the booklet gives an interesting pic 
ture of the organization's international 
facilities and operations. American For 
eien Insurance Association 


Circle number (21) on reply card 


Acrolein and Derivatives. A new 40-page 
booklet on acrolein and derivatives has 
been released by Union Carbide. The 
booklet outlines the chemistry of acrolein 
and methacrolein, contains properties and 
uses of 14 acrolein derivatives. The book 
let also contains an extensive bibliography 
of acrolein chemistry. Union Carhide 
Chemicals Company. 


Circle number (22) on reply card 


Ratio-Compound Pumps. A new brochure 
from Fluid Packed Pump illustrates the 
ratio-compound principle and gives lists of 
parts and selection charts for the special 
ized Oilmaster pump. The brochure ex 
plains the ratio-compound pump’s special 
application to overcome low efficiencies in 
wells where foamy oil or high gas-oil 
ratios are prevalent and when producing 
from under a packer where no provision 
for gas separation is available. Fluid 
Packed Pump Company 
Circle number (23) on reply card 


Stationary Air Compressors. Three new 
pieces of literature describing the entire 
line of Westinghouse unit type and Le Roi 
stationary air compressors have been is 
sued. The compressors described in the 
literature range in size from % to 100 
hp and include both single and 2-stage 
units 

Features described in the 2-color fold- 
ers are lubrication systems, automatic 
protections, and volumes and pressures 
Photographs and drawings are used in 
illustrating the products. Le Roi Division 
Westinghouse Air Brake Company 

Circle number (24) on reply card 


Shunt-Wound Drilling Motor. A 4-pagx 
bulletin from General Electric describes 
a new shunt-wound, 1000-hp d-c motor 
designed for use in electric drive systems 
for drilling rigs. The bulletin lists speci- 
fications of the motor and includes motor 
characteristics, application limits and out 
line dimensions. General Electric Com 
pany 
Circle number (25) on reply card 


B-162 


Long-Scale Panel Meter. A bulletin cov 
ering the group of long-scale Weston panel 
meters for specialty applications has been 
issued by Weston Electrical Instrument 
Corporation. Instruments are available in 
sizes from 24% in. to 5% in. for a wide 
range of current and voltage indications 
as well as tachometry and temperature 
applications. In addition to long, readable 
250 deg scales, these instruments have 
excellent ballistic characteristics and pro 
vide high accuracy and improved sensi 
tivity. Instrument movements are rubber 
mounted for shock resistance and em 
body spring-backed jewel construction 
Weston Electrical Instrument Corporation 


Circle number (26) on reply card 


Safety Shut-Off Valve. The Partlow Cor 
poration offers a bulletin which describes 
a mercury-actuated safety valve offering 
the oil industry positive protection of gas 
fired appliances against damage which 
might result from the failure of the gas 
pilot. The bulletin shows a typical piping 
layout using the safety valve which is 
entirely mechanical and cannot be tied 
open. The Partlow Corporation 
Circle number (27) on reply card 


Extremu!tus Catalog. A new catalog has 
been issued by Extremultus, Inc., manu 
facturer of a new type of power-trans 
mission belting made of polymer and 
chrome-tanned leather. The catalog con 
tains sections on significant applications 
a description of the belt, selection of the 
proper belt type, tensioning and mainte 
nance, and bearing load reduction. Extre 
multus, Inc 
Circle number (28) on reply card 


Centrifueal Compression Stills. Badge 
Manufacturing Company has made avail 
able to industry a new 8-page, full-color 
brochure describing 3 types of water evap 
orators designed and manufactured by 
the company. The publication illustrates 
and describes the familiar vapor-compres 
sion apparatus as well as the more re 
cently developed flash evaporator and 
the Badger-Hickman centrifugal compres 
sion still. It lists models and capacities, 
giving approximate weight, space require 
ments and other pertinent data. Flow 
sheets, diagramatic material and photo 
graphs are included. Badger Manufactur 
ing Company 
Circle number (29) on reply card 


Joining Licht-Weicht Pive or Tubing. A 
bulletin describing the “Vic-Easy” method 
of joining thin-wall steel and aluminum 
pipe and tubing is being offered by the 
Victaulic Company. The method provides 
positive, leak-tight connections by means 
of quick couplings assembled on grooves 
precision-rolled in the ends of the tubing 
The bulletin gives details of the system 
and lists applications for which the method 
is suitable. Three different couplings and 
their uses are detailed. One, the snap 
joint coupling, can be installed without 
the use of tools. The other 2, for heavy 
duty work or for low pressure, low ex 
ternal stress applications, can be installed 
by use of only 1 wrench. Victaulic Com 
pany of America 


Circle number (30) on reply card 


Dual-Zone Oilwell Pumps. Fluid Packed 
Pump has issued a new booklet which is 
a compilation of selection charts, rod and 
tubing assemblies, schematic drawings and 
pack-off sub-assemblies desiened to as 
sist in the proper desien of dual-zone 
pumn installation. The 16-page illustrated 
booklet presents anplication of 3 tvnes of 
dual-zone pumping systems Double 
packer, single-string: sinele-packer 
double-strine; and sinele-packer, triple 
string. Fluid Packed Pump Company 


Circle number (31) on reply card 


Electronic Computer Fundamentals. A 
fast-reatinge, 36-paee guide to the elec 
tronic data processing system, written in 
non-technical languace has been pub 
lished by Remineton Rand Univac. Called 
“How the Comoputine System Works for 
You,” the illustrated booklet is the first 
in an educational series desiened to clarify 
the mysteries of electronic computers 
Remington Rand Univac 


Circle number (32) on reply card 


Drillabte Wine Stabilizer. A new brochure 
from Driltrol describes the drill pipe wing 
stabilizer develoned bv the comnany The 
drillahle stabilizer performs all the routin 
stabilizing chores yet is quickly washed 
over. The brochure also lists anvlications 
and svecifications of the tool. Driltrol 
Circle number (33) on reply card 


Air and Vacuum Pumps. A new 16-pax 
catalog describes Leiman rotary positive 
air and vacuum pumps, gas boosters and 
air motors and gives details of construc 
tion, dimensions, cavacities. performanc 
curves, and installations. It includes 

and 4 wing types, fan-cooled, water-cooled 
and radiator air-cooled models, motor 
driven units, direct-counled and belt 
driven models, inteeral pump and motor 
automatically controlled tank units, plus 
full line of accessories. Leiman Bros., In 


> 
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Cealment Report. A new booklet from 
Dowell Incorporated tabulates the results 
of almost a thousand cementing jobs in 
which latex-cement was used. The repor 
gives the findine of a survey made to de 
termine the field results achieved with 
Cealment over a 12-month period. It in 
cludes results of the following types of 
cementing applications: Squeeze, tail-in 
liner, plue-back, primary cementing, and 
lost circulation. Based on results of 78 
percent of all Cealment jobs performed 
during the survey period, the report credits 
the process with an overall success ratio 
of 75.8 percent. Dowell Incorporated 


Circle number (35) on reply card 


Prestressed Concrete Piles. Raymond Con 
crete Pile Company has published a bro 
chure entitled, “Raymond Cylinder Piles 
of Prestressed Concrete.” The 20-page 
catalog describes and illustrates the man 
ufacture, versatility and economic appli 
cations of prestressed concrete cylinder 
piles and related prestressed products. In 
formation is given on the merits of pre 
stressed concrete cylinder piles for foun 
dations of bridges, waterfront and off 
shore structures. Raymond Concrete Pil 
Company 
Circle number (36) on reply card 
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Westinghouse gas turbines in cat cracking process— 


reduce shutdown risk 


WESTINGHOUSE GAS TURBINES are now driving air and 
gas compressors in a large cat cracking plant and three 
more are on the way to other plants owned by the same 
company. Another World's First for Westinghouse. 

These gas turbine drives reduce the risk of shut- 
downs; using refinery gas as fuel, operation doesn’t 
depend on other sources of fuel or on steam- 
generating equipment. 

In addition to reliability, the Westinghouse gas tur- 
bine offers economy. Capital cost per horsepower is low, 
and since it’s powered directly by refinery gas, there’s 
no steam-generating equipment to buy, install and 
maintain. Operator payrolls? A few men can easily 
supervise the semiautomatic gas turbines. Installation? 
The self-supporting base eliminates the need for a bed- 
plate and the unit may be installed outdoors. 


Other Process Applications— Because the gas turbine 
furnishes shaft power, compressed air and hot gas up 
to 1000° F, it is used to streamline many processes. Ask 
today for a set of suggested process sketches. Contact 
your Westinghouse representative or write to 
Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. 
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The Mark TA gas turbine generating power 
and process steam in a refining application. 


all power services in one package 


In applications where multiple power services are 
required such as power generation, compressing, 
pumping, space heating, refrigeration, air condition- 
ing, drying, or evaporating, the Clark Mark TA 
gas turbine is the economical choice. 


Exhaust gases from this 1,150 bhp. gas turbine con- 
tain up to 10,000,000 BTU/H of recoverable energy 
at a temperature of 870°F. While these gases con- 
tain some products of combustion, 90% of the 
original oxygen content is still present. 


The exhaust gases are useful where preheated air is 
desirable for combustion or supercharging purposes, 
for drying applications, catalyst regeneration, feed- 
water heating, evaporation of sea water, etc. These 
gases can also be used in air to air heat exchangers 
for space heating or to generate up to 9,500 pounds 
of low pressure steam per hour for process use. If 
even higher temperature gases are required, the 


Mark TA can be used solely as a power gas genera- 
tor to provide gases of 1020°F at 20-22 psia. and a 
mass flow of 20 pounds per second. 


For large stores, auditoriums, hotels, hospitals and 
office buildings, the Mark TA can provide approxi- 
mately 1800 tons of air conditioning or refrigeration 
in the summer using the absorption cycle and also 
provide steam for heating in the winter. In all appli- 
cations except power gas generating, this modern 
gas turbine also supplies 1,150 bhp. of rotative 
energy for pump, generator, or compressor drive. 
Clark engineers stand ready to assist you in apply- 
ing the Mark TA gas turbine to your application. 
Larger units with ratings of 9,500 bhp. are also 
available from Clark. Write for Bulletin No. 142. 


CLARK BROS. CO., OLEAN, N.Y. 
One of the Dresser Industries 


Offices in Principal Cities Throughout the World 


Clark Bros. Co. is licensed to manufacture the Mark TA gas turbine in this 


country by Ruston-Hornsby, Ltd., Lincoln, England. 
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Esso-Raffineriet Norge Clapp, a newly formed affiliate of 
Standard Oil Company (New Jersey), has announced plans 
to build and operate the first refinery in Norway. The refin- 
ery will produce about two million tons of oil products 
annually and will cost $30,715,000 to complete. Construc 
tion is expected to begin next spring and operations should 
Start in the summer of 1960 


Monsanto Chemical Company is scheduled to start con 
struction on a 100 ton per day urea plant at El Dorado, 
Arkansas. The new plant, producing urea in both prill and 
solution forms, is expected to be onstream by the early 
fall of 1958 


Standard Oil Company (Indiana) recently announced plans 
to begin constructoin of a new large-volume crude oil 
distillation unit at their Whiting refinery. The new unit is 
designed to process 140,000 bbl of crude per day and is 
planned as part of an extended modernization program to 
be instituted at the Whiting refinery 


Cities Service is planning a new platinum catalyst reform 
ing unit for it’s East Chicago, Indiana, refinery. Unit is 
now in the process engireering stage and construction 
should start sometime next spring 


California Ammonia Company is to build a 100 ton per 
day ammonia plant at Lathrop, California. The product is 
to be made from natural gas by a steam-methane process 
Cost will be on the order of $4.8 million with completion 
scheduled for October 1958. Plans call for oxygen and 
nitrogen to be recovered as by-products 


Shell Refining & Marketing Co., Ltd., has announced plans 
for an 80,000 bbl pel day crude unit to be added to their 
Haven, England, refinery. This will more than double their 
present capacity of 75,000 bbl per day. Completion is 
scheduled for the summer of 1958 


Procon Limited is now building a 4000 bbl per std day 
Platforming unit for Deutsche Erdol-Aktiengesellschaft at 
Heide, Germany. Both Platforming and Unifining processes 
to be used in the plant are licensed by Universal Oil Pro 
ducts Company. Completion is scheduled for mid-1958 


Oil & Chemical Products Company is planning a Platforme! 
Udex-Penex installation near Houston tv combine reform 
ing, solvent extraction and isomerization in one package 
The new $5-million plant will be the first of its kind and 
will process 5000 bbl per day of selected natural gasoline 


teed stocks 


Farmers Union Central Exchange is building a new Plat 
former and Unifiner at their 20,000 bbl refinery at Laurel, 
Montana. Completion is scheduled for next spring; The 
Refinery Engineering Company is the contractor 


British Petroleum Company, Ltd. will commission two new 
units next year at its Hamburg, Germany, refinery. One 
unit will be a 400,000 ton per year Hydrofiner for de 
sulfurizing gas oil, and the other a 350,000 ton per year 
catalytic reformer for producing a high-grade motor gaso 
line component 


Bay Petroleum Company will soon install a new 3500 bbl 
per day catalytic reforming unit at its Denver refinery 
M. W. Kellogg Co. has been awarded the contract and 
work is scheduled to begin immediately 
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Ihe Edison Company of Italy has formed a new petro 
chemical company to be called Sincat. A 150-metric-ton 
per-day ammonia synthesis plant at Priolo, Sicily, will be 
their first project The new plant, with process design by 
Foster Wheeler Corporation, will use Texaco synthesis gas 
generators designed to burn either gaseous or liquid hydro 


carbons 


The Government Oil Refineries Administration of Iraq has 
let a contract to Foster Wheeler, Ltd., London, for design 
and construction of facilities at the Daura, Bagdad, refinery 
New facilities call for expansion and modification of existing 
units and a new 5000 bbl per day Powerforming unit 


A. P. Moller, of Copenhagen, has announced plans for con 
struction of an addition to their Maersk refinery. Foster 
Wheeler Corporation has a contract to design and build two 
direct-fired heaters for potential production of 21,000 metric 


tons per vear of ethylene 


British Petroleum Company disclosed plans for an addition 
to their Antwerp refinery, jointly owned with Petrofina 
Iwo new units will be installed, one a 10,000 bbl per std day 
Hydrofiner tor removing sulfur fron: gas oil and the other 
10,000 bbl per std day catalytic reformer for prod 
high-grade motor spirit component. The two units 
commissioned some time next year at this refinery 


A 50,000 bbl per day crude unit, now under construction, 
will soon be ready for operation at Isle of Grain refinery of 
Kent Oil Refinery, Ltd. An additional expansion, including 
a Platformer, alkylation unit, visbreaker and catalytic 
hydrogenation unit will soon start with a completion date 
of late 1958 in mind 


Kent Oil Refinery, Ltd., is also planning an expansion to 
their 44,000 bbl per day plant at Grangemouth, Scotland 
Plant capacity after completion of this project will be 
increased by 20,000 bbl per day. The new project is expecte d 


to be onstream early in 1959 


Sinclair Refining Company is to build an MEK dewaxing 
deoiling unit at its East Chicago, Illinois, refinery, along 
with vacuum distillation capacity to be completed by late 
1958. Badger Manufacturing Company received the cor 
tract for construction of the unit. This same contracto 
is scheduled to build a similar unit for Atlantic Refining 


Company at Philadelphia, to be onstream by early 1959 


Esso Petroleum Company, Ltd., will soon add a 50,000 bb 
per day crude unit to their present capacity at their Fawley 
refinery. This expansion will keep the refinery on top as the 
largest in the United Kingdom with a capacity of 
bbl per day. 


710.000 


Callery Chemical Company is planning a new ethylene unit 
at its High Energy Fuel plant at Muskogee, Oklahoma 
The installation, to be designed and erected by Foster 
Wheeler (¢ orporation will produce a newly developed fuel 
which is expected to extend the range, speed, and payload 
of rocket and jet aircraft 


Foster Wheeler Corporation will provide process design for 
a synthesis gas plant at Kowasaki, Japan, for Showa Denko 
KK, Tokyo, which will have a capacity of 110 metric tons 
per day of hydrogen-nitrogen syn gas for ammonia synthesis 
The plant will comprise an oxygen compression section, two 
Texaco generators, shift conversion, and CO, removal 
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Methods for making a new antiknock compound are investigated by an Ethyl research chemist. 


How Ethyl Chemical Research 
Advances Antiknock Technology 


Break-throughs in Organo-Metallic Chemistry Point to More Effective 


Antiknock Agents and New Tetraethyvllead Production Methods 
& ‘ 


VER SINCE the discovery of tetraethyllead as the 

first practical antiknock additive, Ethyl scientists 
have been searching for even more effective and eco- 
nomical antiknock agents. 

Extensive research on both organic and metal- 
organic materials in our Detroit Research Labora- 
tories has shown that the metals are the most promis- 
ing. Our research also has shown that these materials 


NFORMATION ON 


Cc 4 OR FURTHER 
a AOVERTISED PRODUCTS. SEE READER SERVICE 


promise important new advances in tetraethyllead 


production methods. 


Our efforts to learn more about organo-metallic 
compounds also have enabled us to make significant 
contributions to chemical knowledge outside the anti- 
knock field. Ethyl’s continuing publication of such 
information contributes to the expansion of 


knowledge in this field of chemistry. 
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ides Of a 


Developments in Organo-Metallic mmercially, However 


have 


How 

Research 
Recent a througn 1 chemica < \ ad and othe i t és 

knowledy cl " rood ad pounds é m n oul i 

on na " ist ave indicated tory n it ai rn : IS 
helping 

with suitable ivsica haracteristics has ; . = ion ' , 

enabled us { SCs hy imber of then om : ‘ ) = : | - “ ' 1h . you 


4S ANUATOCK 


that 
na 


Chemistry 
Offer Antiknock Promise 


Much of the early work on metallic anti 


KNOCKS was hindered by the lack of com 
t 


pounds with bility latihitv, and sta Chemical Contributions Outside 
’ Antiknock Field 


bility charact tics ntavdic or use 


rasoline, 


that a wide val \ it ti might he 


incorporated in o ! mpounds, The 


synthesis of o 1O-mMels compounds 


One o 

whichweca 
In the 36 years since the d 

covery of tetraethyllead as th 
first practical antiknock add 
tive, Ethyl’s search for new ant 
knock agents has continues 

New compounds and then 
value to the Petroleum and 


| tr 


Chemical industries are inves 


gated on a continuing ba 


in our laboratories in Detroit 





Mich. and Baton Rouge, La 
Research in the field of or 
no-metallic chemistry is on 


van 


one of the many facets of Ethyl’s 


research program 
Ethyl’s scientihc manpower 


High-pressure autocloves in Ethyl’s Baton Rogue and Detroit Laboratories a experience and facilities 
metallic reactions at high pressures and temperatures dedicated to the search for fun 


‘eee eeeeee 


damental knowledge of the be 


o* 


havior of fuels and engines 
guided by the needs of the Pe 

supplement tetracth rm SIVE via ) i i i 

tests now are Deng n { s n li inn if troleum Industry. 

effectiveness for 

supplement to tet thyllead and as a p 

mary antixnocs As tom ; ETHYL CORPORATION 

New York 17, N. Y 
Tetraethyllead Is Synthesized 
From Common Lead Compounds 


Another recent accomplishment of Ethyl's 
organo-metalitc research ts a new method 
of synthesizing tetraethylicad from a wide 


range of organo-metallic compounds by 


reacting them with common lead com why ook forwar« 


pounds such as lead oxide, lead sulfide, tantadvancements tn th fa 


and lead dioxide. This radical departure chemistry and organo-metal 


{ Yre technolo roumy s th 
rom present tec ology circumvents the In so far as possible. data on all Ethyvl's 


1 } " 
se of sodium and chlorine ee : 
use ot n ( current research projects in antiknock tech 


Major development work remains to be nology and organo-metallic research wi 
nethod can be used be made available to the Oil lustry 
eeeeeeeaeeeeeeeeeee® 


done before this new 
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For those new, higher compression engines... 
a new Catforming catalyst 


The trend to higher compression engines is 
here to stay. And wide-awake refiners have . . 
: Higher gasoline octanes 
to produce fuels to suit these up-to-the-minute 
engines. through Pentafining 
Atlantic is proud to offer an advanced Cat- You can convert the low-quality n-paraftins 
. . ° . (C + C:) i oO * PASO > wool To ig 
forming catalyst designed to economically pro- “— a a Se eS So 
. t li 1 if } octanes! Pentafining, the process developed 
‘vel y »y’ tf « »_oac Ts . / 
Guce — OCLANe FAasounes .. . ANA W CaN Oe by The Atlantic Refining Company, makes it 
utilized Li your pre Sé nt equipnee nt. For more possible. For full particulars, write today 
to The Atlantic Refining Company, P.O 


information, write, wire or call The Atlantic 
Box 8138, Philadelphia 1, Pennsylvania 


Refining Company, P. O. Box 8138, Philadel- 


phia 1, Pennsylvania. Pe Se nee ee 
it’s the CATALYST that counts 
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OPERATIONS 

UNDERWAY 

AT SYNTHETIC 
RUBBER 
PLANT 


Al IHI southe 
burgeoning West 


the 
itv of Odessa, 
totally 
integrated synthetic rubber complex 
material. The 


istern edge ot 


lexas ¢ 


| 


is the first privately financed, 


using butane as raw 


plants are 


@ Odessa But 


$0,000 ton 


Company's 
butadiene 


idiene 
yeal 
int 


pel 


trom-butane pl: recently on 


stream 


Odessa Styrene Company's 20,000 


ton-per-ye Styrene plant, now 


being constructed 


GR-S syn 


pro 


\ 40,000-ton-per-vear 
} 


thetic rubber plant, now in 
duction 
the 


Company 


owned and operated by 


General Tire and Rubber 


Natural 
ownel 


In addition I | Pa 
Products Company, a 


so Gras 
majority 
of the butadiene and styrene producing 
units, is building an 8000 bbl per day 
crude oil refinery at the same location 


The 


with 


refinery will be inter-connected 
the alkylating 


sobutane and butylenes produced in 


butadiene plant 
the Butadiene Company's catalytic de 


hydrogenation unit 


Butadiene Plant 

Opening of the $22-million buta 
diene plant marks the entry of El Paso 
Natural Gas Company into the petro 
Plant EI 
Natural Gas Company, a firm 
the fall of 1955 primarily 
to solve the parent company’s problem 
of marketing a huge supply (approxi- 
mately 25,000 bbl per day) of natural 


to 


chemicals field is owned by 
Paso 


formed in 


gas liquids produced incidentally 


normal operations 
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A styrene plant and crude oil-alkylation refinery 


will complete West Texas processing complex 


As majority owner in the butadiene 


plant, the Products Company will 
operate it for the other owners—W. D th fraction 


Noel and E. G. Rodman 
United Carbon Company 


of Odessa and 


ym is accomplished by 


— temperature (10 to 30 F) ab 
iia’ . 

' ’ sorption W 
feedstock an wai ae 


The butadiene plant 


n cuprous 
(CAA) in 
Rese: 


, immonium 
cent of its raw 

‘ unit licensed 
marily trom 


of iso and n-butane pl 
El Paso Natural Gas Company's Mid 
kiff plant, 35 miles southeast 


A 6-1n l bbl 


irch and Enginee 


ot Odessa 
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Chemical Company ubber I Te 
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( 1 1) ules 


Texas cycle time 1s 
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matic opening 
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ow temper 


divided into ibsorption unit 


of CAA tor uns: 


Butadiene ts preferents lly 


are 
process areas turated hvdi 


@ The dehydrogenation area where 


normal butane ts dehydrogena 


and butanes and 


solution 

H ted float on top There are 
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FIG. | 

(a.) Principal source of butane 
for Odessa Butadiene Company's 
operations comes from El Paso Nat- 
ural Gas Company's Midkiff plant. 
The Midkiff plant is about 35 miles 
south of Odessa; is connected with 
the butadiene facility by a 6-in. line. 
Butane is also supplied by Odessa 
Natural Gasoline Company's plant 
near Odessa. (b.) Odessa Butadi- 
ene Company's plant, far right, on 
the outskirts of Odessa, Texas, can 
produce 50,000 tons per year of bute 
diene. A 2-in. line connects the plant 
with (¢.) General Tire and Rubber 
Company's adjacent copolymer 
plant, capable of producing 40,000 
long tons annually of GR-S. Some 
32,000 tons of butadiene are required 
to make this quantity of copolymer 


lowing water-washing to remove 
traces of ammonia vapor, the 98.5 pet 
cent pure butadiene flows into a stor- 
age tank. 

Unusual features of the plant in- 
clude two 8500-hp gas turbines that 
supply regeneration air to the dehydro- 
genation unit. Operated in series, these 
units plus a 3900-hp centrifugal air 
compressor, discharge into a direct- 
fired heater, then flow into the reactor 
catalyst beds that are on regeneration 
Heat of turbine exhaust gases provides 
most of the heat required to replace 
heat lost in endothermic dehydrogena 
tion reaction. Regeneration air leaving 


SSOAAOAR 


ry 


1 


a we 
Peorant® REARIGERANT 


. ISO BUTANE 

. MIXED BUTANE 

. NORMAL BUTANE 
. BUTYLENES 





the catalyst bed is further “squeezed 
to make 186,000 Ib per hr of 250 psig 
steam in two waste heat boilers 
Process water requirements in this 
semi-arid area are met by treating re 
claimed water from the city’s sewage 
plant. Facilities at the plant can treat 
4,000,000 gal of sewage water for 
process use. Although the treated sew 
age water is pure enough for human 
consumption, well water is used for 
drinking and sanitary purposes 


Synthetic Rubber Plant 
The General Tire and Rubber Com 
pany’s $10-million plant is radically 





LEGEND 
. HYDROGEN AND METHANE 
. PROPANE AND LIGHTER 
. PROPANE AND ETHANE 
. PROPANE 


different, according to company of 
Designed by General’s Central 
Archi 


General's 


ficials 
Engineering division and the 
tect-Engineer division of 
Aerojet-General 
claimed to be the first 
polymerization GR-S plant built from 
the ground up. (However, most of the 


Corporation, it Is 


continuous 


batch-process plants built by the gov 
ernment during the war have been con 
verted to continuous operation. ) 
Extensive instrumentation, and 
unique design enables production of 
the same number of tons per man in a 
relatively small plant as can be ob 


tained in a plant four to five times as 


FIG. 2. Schematic flow diagrams 


9. BUTADIENE 

10. PENTANE AND HEAVIER 
11. QUENCH OIL 

12. ABSORPTION OIL 

13. CAA SOLUTION 
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(b) 


big,” according to plant manager J. A 
Pollock 

Versatility is built into the plant, too, 
as demonstrated by its ability to pro 
duce either hot or cold GR-S and to 
oil-extend both white and black rubber 
And, while designed for continuous 
production, there is but negligible 
down-time associated with changeover 
from one product to another. Also, 
provision has been made for doubling 
plant capacity 

Manufacturing operations begin 
with the introduction, at rated capac 
ity, of 32,000 tons per year of buta 
diene and 8000 tons per vear of styrene, 







into a Caustic contactor where inhibitor 
is removed. Then, activators, soap, and 
a modifier are added and the mixture 
is homogenized. After chilling to 41 I 

mixture is sent to the reactors to form 
latex. A “short stop” solution is added 
at the end of the reactor chain to halt 




































SONS 






for the butadiene plant. 


reaction at the desired conversion 
usually about 60 percent 

Following removal of butadiene in 
two falling film strippers and styrene 
in a vacuum steam stripping coiumn, 
latex is pumped to blend tanks. Blend 
tanks discharge into the coagulation 
system where an anti-oxidant is added 
to protect the rubber during the drying 
step. Brine and sulfuric acid are 
added to the latex to destroy its stabil 
ity and form “crumbs” of rubber 
Crumbs are washed, dried with hot air 
on continuous belt-type driers, com 
pressed into 75-lb bales, wrapped with 
polyethylene film, and palletized for 
shipment to General's Waco, Texas 
and Akron, Ohio, tire plants 





Styrene Plant 

Scheduled for completion in early 
1958, the Odessa Styrene Company 
plant will produce up to 40-million Ib 
a year of styrene—150 percent above 
General's expected “take” of 16-mil 
lion Ib annually. At present, of course 
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FIG. 3. Controi room for the absorption, fractionation, and dehydrogenation 
units. Panel on the left is used to control ai! valves on the catalytic dehydrogena- 
tion unit. An automatic cycle timer controls valve positions during normal operations 


FIG. 4. Flow diagram for the new copojymer plant. Bales of rubber are 
shipped to General Tire's fabricating plants at Waco, Texas, and other sections 
of the country. 
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FIG. 5. Twelve reactors, normally operated for continuous production, con- 
vert butadiene and styrene to rubber latex. Reactors also can be used for batch 
operation. 


General is drawing on other sources 
lor styrene 

The company is 75 percent-owned 
by the Products Company, who will be 
in charge of operations. Raw mate 
rials will be benzene and propane. Pro 
pane will be dehydrogenated, then 
alkylated to the benzene to form ethy! 
benzene. Another dehydrogenation unit 
will convert the ethylbenzene to sty 
rene. These processes are licensed by 


Universal Oil Products Company 


Crude Oil Refinery 

Originally announced as a 6500 bbl 
per day refinery, the Product Com 
pany’s Odessa refinery is now being 


designed to process 8000 bbl per day 
of crude oil. Major process units will 
include crude topping, vacuum distilla 
tion, catalytic cracking, catalytic re 
forming, and alkylation 

As previously mentioned, the alkyla 
tion unit will process isobutane and 
excess butylenes from the adjacent 
butadiene plant, in addition to refin 
ery C,’s. At present, there are no plans 
for making the benzene required at the 
styrene plant at the refinery. However, 
such would be possible by addition of 
an aromatics extraction unit to process 
catalytic reformate 

Completion of these facilities is 
scheduled for the spring of 1958. Also 
under construction is a 6-in. products 
pipeline extending from the Odessa re 
finery to El Paso x** 





FIG. |. Gas turbine unit with single combustion chamber and split compressor case 





ECONOMICS OF 


GAS TURBINE DRIVERS 
IN THE REFINERY 


=a 


.an analysis of gas turbine applications and operating characteristics for pump and 


compressor drives, power generation, and emergency use 


C. R. Apitz 


Clark Brothers Company 


iHE LOW COST of installation and 
operation of the gas turbine, long pre 
dicted by its proponents, has now been 
substantiated by the vast experience 
accumulated on this prime mover in the 
past few years. It has also proved to be 
a very dependable piece of equipment 
in applications requiring long periods 
of continuous operation. The problem 
now becomes one of analyzing the 
problems of refinery operation and the 
characteristics of the gas turbine to 
determine how the two can be com 
Presented to the ASME Petroleum Division 


annual meeting, Tulsa, Oklahoma, September 
22-25, 1957. 
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bined for optimum profitability 

Gas turbines as a form of power gen 
eration are receiving very rapid ac 
ceptance in a number of fields of use 
These include industrial gas turbines 
for pump, compressor and generator 
drives and for use as a hot gas genera 
tor for catalyst regeneration in chemi 
cal and petrochemical plants. Develop 
ment in the gas turbine is also receiving 
acceptance in the fields of automotive 
power, marine power and emergency 
portable power units. Over the last 
four years, the number of turbines in 
use throughout the world has more 
than doubled 
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Cost of Installation, 
Dependability 
Experience gained throughout the 
past several years has proved, in many 
instances, that the gas turbine is more 
economical from an installation, opera 
tion and maintenance standpoint. Op 
erating experience has also proved that 
the dependability of the gas turbine 
ovel long periods ot continuous service 
is at least equal to and In some Cases 
superior to that of other prime movers 
Present estimates are that gas tur 
bines of the 100-hp category can be 
installed at an approximate price of 
$170 to $200 per brake hp, depending 
upon the cycle and the auxiliaries re 
quired. Maintenance and 


costs are low one major user esti 


operating 


mated that gas turbines cost about 30 
than 


power of equal horsepower. 


percent less another form of 


Dependability of operation of gas 
turbines is something that is taken for 
granted by firms presently using gas 
turbines in applications requiring long 
periods of continuous operation, such 
as that experienced in the 
petrochemical indus 


several examples of 


refining 
chemical, and 
tries There are 
gas turbine installations in which the 
forced outages total less than 0.25 per- 
Most of 


the forced outages, even in this small 


cent of the installed hours 


imount, are attributable to control 


malfunctioning and not to the 
turbine. Overhaul 


Dasic 
time generally 
amounts to about 5 percent or less of 
the installed time. 

\ good example is a gas turbine 
driven generator unit at the AGIP 
refinery in Italy. This unit has now 
accumulated something in excess of 
12,000 operating hours. During that 
time there have been no forced shut 
downs and there has been no main 


tenance cost 


Cost of Operation 
Cost of operation is also a function 


of time and materials. The time re 


quired of an operator is held to a min 
imum by placing all controls and gages 
on a compact console. The unit can 
operated, and 
from the console by a single person and 


be started, shutdown 
the simplicity is such that several gas 
turbines can easily be operated by one 
man 

[he major material items for gas 
turbines are fuel, lube oil, and spare 
wearing parts. Fuel costs are in most 
cases higher due to the lower thermal 
efficiencies of the basic gas turbines, 
but this is rapidly being overcome by 
design improvements for higher ther- 
mal efficiencies, new applications using 
waste heat recovery, and with the fact 
that turbines can be operated on fuels 
which are unacceptable to other prime 
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turbines 

Ss very seldom even 

sider. Spare wearing 

item tor turbines 

due to t t at ‘re are so few 

of them and they are subjected to a 
very steady loading condition 

Accessibility of moving parts and 

high temperature parts is a major cri 

teria of design when evaluating main 

tenance cost. This is made possible by 

ncluding a horizontal split of the com 

emovable inter-turbine 


pressor Case 


2. Gas Turbine 
Clark Model 


























MBIEN “ 


Exhaust gas temperature 


uct, single combustion chamber, and 
the mounting of auxiliaries where the; 
in be checked in a few minutes. All 
controls should be of a type which 
re familiar to refinery personnel, and 
the number of controls should be held 
to a minimum 


Areas of Economic Use 


With these tacts in mind, it now be 


comes the problem of engineers to 


determine the areas of economic ap 


plication of gas turbines in refineries 


Performance Curves 


T/A" 


























“ “ 


Exhaust gas mass flow rate 
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In an effort to determine these areas, 
will be necessary over the next few 
years to evaluate all applications of 
power in an effort to fully determine 
the fields best suited to the use of the 
gas turbine. It is the .intent here to 
evaluate the economic characteristics of 
the gas turbine as well as certain as 
pects of gas turbine cycle variation that 
can affect the cost of installation, oper 
ution and maintenance of gas turbines 
The analysis must of necessity be based 
on one particular turbine model due 
to the availability of data and the vol 
ume of the paper required to present 
similar information for the more than 
one unit 
Every day there are millions of ener- 
gy units poured into a refinery in the 
form of fuel. Refineries are able to 
use only a fraction of this energy. The 
engineer's job is to see how the gas 
urbine can be used in improving the 
iuhization of the tuel energy 
[he gas turbine ts a produce! ol two 
forms of power. It produces shaft 
t produces economically 
energy in the form 
The important part of 


power and 
recoverable heat 
of exhaust gas 

application is that we use not only the 
shaft power but as much of the ex- 
With this in 


mind, let us consider the use of the 


haust heat 


S possible 
sus turbine for various power problems 
n the refinery 

There may be areas in the refinery 
where exhaust heat recovery ts not 
economically feasible. In such areas, 
the application of gas turbines must 
be evaluated from the standpoint of 
the thermal efficiency based only upon 
shaft horsepower output. Such an appli- 


cation will require the evaluation of 
various cycle variations which can pos 
sibly raise the thermal etliciency of the 
unit to its maximum value 


Variables in Selection 

Before analyzing the variations in 
gas turbine cycles, we should establish 
i checklist of points to consider in 


evcle evaluation to include 


Continuous or intermittent op 
eralion 

Quick starting requirement 
Constant or variable load 
Constant or variable speed 
Governing requirements 
Space and weight limitations 
Availability of cooling water 
First cost of available varia 
tions 

Savings in operating cost to be 
realized by different cycle va 
ations 

Horsepower requirements 
Commercial availability of 


cvcle 


On this basis let us evaluate the vari 
ations possible in gas turbine selection 

|. Single, double, or multiple shaft. 
Single or dual shaft turbines are by far 
the most used and most commercially 
available in the range of horsepowers 
below 15,000 hp. Single shaft units are 
generally lower in first cost, simpler 
to govern, lower in space and weight 
requirements The single shaft turbine 
requires larger starting power, has a 
lower part load efficiency and a nar 
row range of speed variation without 
considerable loss of power 

Dual turbines cost 


shatt slightly 


more in initial cost since they are 
slightly 


general larger 


Ihe governing ol a two-s 


weight ( 
turbine is more difficult but commercia 


voverners are available to meet tl 


strictest requirements. There are s¢ 
eral turbines of this type installed 
generator drive service. The two shaf 


units have a relatively low sta 


power requirement sustain 
thermal efficiency over wide 
speed and load requirements 
i very flat speed horsepower! cha 
istic 

2. Regenerative or non-regenerative 
cycles. This is a matter that can easil\ 
be solved by factual economic d 
For the turbine discussed in this paper 
the regenerator will add approximate 
25 percent to the first cost plus 
added installation cost of duct 
sett ’ regenerator. Horsepe 
output of the turbine is redu 
cent due to ducting losses 
pressure from the regene 
credit side of the picture 1s 
ngs of approximately 30 

load and an even gi 
irt loads. If fuel COSIS al 
distinct advantage 

}. Intercooling-reheat-closed cycles. 
These have been combined | 
at present in the horsepowe 
generally encountered in 
Thev all have the net effect of 
But, th 


iif} 


the thermal efficiency 
tional investment ts very < 
justify unless the fuel volumes o1 
are extremely high. A very 

number of these units are in oper 


There are many design problems t 
gn | 

















FIG. 3. Thermal utilization when exhaust gases are used for 


steam generation. 
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THAUST GA TEWP W EXCHANGER 


FIG. 4. Heat recovered from exhaust gas by « heat exchanger 
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so. 5. Heat content of gases referred to 
ambient air temperature. 


overcome before they assume commer 


cial significance. 


Exhaust Heat Recovery Units 
For applications where exhaust heat 
recovery is an economic feasibilit 
there are several variations to consider 
Several gas turbines in this country 
have been purchased to operate solely 
with a purpose of hot gas generation for 
catalyst regeneration in chemical and 
petrochemical plants. This is an ex 
tremely attractive application and 
shows great promise in many areas 
where steam and fuel costs are high. 
Aside from the application of hot gas 
generation there are the alternatives 
of recovering the thermal energy in the 
exhaust gas by straight heat transfer o1 
using the hot exhaust gases as preheated 
air to be refined in furnaces and boilers 
First, let us consider the use of heat 
recovery by straight heat transfer of 
exhaust gas. A waste heat boiler for a 
turbine can be purchased at a price 
comparable with the cost of a regen 
erator and yet, the increase in thermal 
efficiency is considerably more with the 
waste heat boiler than with a regen- 
erator. A waste heat boiler for this unit 
will increase the equipment cost ap 
3 shows 


proximately 30 percent. Fig. 
that the thermal utilization of the cycle 
is in the 40 to 70 percent level, depend 
ing on the final exhaust gas tempera 


tures out of the heat exchanger. Also, 
an in-line combustion chamber can be 
installed in the duct from the turbine to 
the heat exchanger that will double the 
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heat availability at an additional cost 
of 10 percent 

Chis analysis can be easily made fo1 
any commercially available gas tur 
bine by obtaining performance data 
trom the vendor which includes infor 
mation on the weight flow and tempera 
ture of the turbine exhaust, fuel con 
sumption and the turbine output horse 
2). These data permit 
calculation of the thermal energy that 
is recoverable in the waste heat boile 


(Fig. 3). When this thermal energy is 


power (see Fig 


added to the equivalent thermal energy 
of the horsepower developed, the re 
sult is the amount of energy extracted 
from the fuel consumed by the turbine 

Data in Fig. 3 are based upon a tem 
perature approach of 100 F to the out- 
let temperature of the material being 
heated. If a closer approach is used 
there will be a greater recovery of ther 
mal energy from the exhaust gas but 
the cost of the waste heat boiler would 
also increase unless the assumed 8 to 
1Q-in. back pressure on the turbine ts 
increased which would result in re 
duced turbine shaft output 

The lower the temperature of ex- 
haust gas leaving the heat exchanger, 
the higher will be the thermal utiliza 
tion. However, you will notice that 
when producing 400 psia steam, at a 
relatively high exhaust gas exit tem- 
perature from the boiler, the thermal 
utilization is above 40 percent when 
the turbine is operating at the low effi 
ciency of a 50 percent load and a low 
ambient of 60 F. The effect of lowering 
the turbine exhaust gas temperature 
leaving the exchanger is shown by the 
71 percent thermal utilization factor 
obtained in the production of 50 psia 
steam when the turbine is operating at 
full load and a 100 F ambient tempera 
ture 

The part load thermal utilization 
factors shown in Fig. 3 can be improved 
to almost equal the full load values 
by the installation of a variable back 
pressure control on the heat exchanger 
exhaust gas exit. This control would 
increase the turbine back pressure as 
the turbine shaft load decreases. This 
would have the effect of maintaining 

high mass flow of exhaust gas at a 
high temperature and the result would 
be a control which would maintain a 
fairly constant thermal utilization by 
allowing the boiler to produce more 
steam when the energy was not required 
at the turbine shaft 
some limitations to this. It does repre- 


There would be 


sent a possible application in some re 
finery operations 

The production of steam has been 
the main topic of the above discussion; 
however, the gas turbine exhaust can 
be used in many various applications 


such as reboilers, boiler feed, water 


heaters, and crude stabilizers to men 


ton a few 


Gas Turbines for Air Preheating 
Now we go to the second form of g 
turbine exhaust heat recovery which 
the gas turbine is used essentially as ; 
air preheater for a boiler or a fired 
heater. The exhaust gas of a turbin« 
contains approximately 16 percent 
oxygen. This is because the gas turbink 
requires a tremendous amount of cool 

ing air to keep the temperatures in 
combustion chamber and the first 
pander stages from reaching too h 
value 

These exhaust gases can be fired 


boiler without any undue problems 


boiler burner design. The capital 
considering the gas turbine 
boiler for refiring the exhaus 
increased by approximately 75 
percent of the base turbine cost 


ever, it should be peo *d out th 
thermal utilization of this cycle is in 
creased to 90 to 95 percent depending 


radiation losses in the 


upon thermal 
ducting. Again, an economic evaluation 
would have to be made counting the 
value of the heat recovered trom the 
system as compared to the extra cap 
tal investment 

When considered that the gas tur 
bine exhaust gases, which can be re 
fired, enter the boiler at a temperature 
of approximately 850 deg, the gas tur 
bines can be credited with a fuel sav 
ings equivalent to the difference in hea 
content of the gas between the turbine 
exhaust temperature and the ambient 
air temperature. These quantities are 
shown in Fig. 5 for the turbine being 


studied. 


Conclusion 


] } 
O ODSCTV 


In conclusion, it is fitting 
that there are definite areas in refinery 
operations where the use of gas tur 
bines is a definite economic advantage 
More and more of these areas will be 
defined in the next few years as the usc 
ot gas turbines increases As more tur 
bines are used, engineers will see the ad 
vantages of the turbine and think of ad 
ditional applications in which there 
The fu 


ture of gas turbine application in the 


would be a definite advantage 


process industries is dependent upon 
the imaginative application of its dual 
function as a producer of shaft power 
and economically recoverable exhaust 
heat. The manufacturers of gas turbines 
will also in the future attempt to de 
velop new designs and revisions of 
existing designs which will tend to in 
crease the economic advantage of the 
gas turbine. These innovations will take 
form of revisions in design to further 
reduce the costs of installation, opera 


tion, and maintenance x** 
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Electrical Treating of 


Refinery Distillates 


Emulsions caused by today’s stringent chemical treat- 


ing requirements are broken by electrical coalescing 


Dr. R. W. Stenzel, Per. 


IREATMENI 


with chen 


roleum distillate 
ents such as caustic 
and 
has 
the be 
um industry. In 


mpul Tes 


of the oils 


tually 


Vv reagents have 


} 


een older conventional 


itmet such as 


ones ( ! . c 


the removal of 


soluty 
merc etc. In 


thos v a selective 


the 
constituents 


ddition, me 


solvent oF ction for 


particula i 


which it is emove from the 


ol have been developed, thus achieving 


physical rather than chemical sep 
the pu 


iration in | 


The 


iheation process 


stic of all 


the oil is con 


common character 


reatments 1s that 


th a liquid which is either 


partially o1 insoluble with 


compictc ly 


t. For example, caustic and acid solu 


ons are virtually insoluble in the oil 


Whereas solvents such as phenol and 


furfural have an appreciable but never 


theless limited oil solubility. They exert 


solvent effect principally upon the un 
the 
solvents such 
iS propane are ith the bulk 
oil will tend to precipitate 


isphaltic materials 


wef 


desirable stituents of 


On the other 


omatl C4 


oul hand 
miscible w 
ot the but 
color bodies, etc 

distil 


therefore a 


General method of treating 


ites by such methods ts 


matter of mixing the oil and reagent o1 


solvent to establish contact between the 


two immiscible phases and then again 


separating them. This is, of course, an 


The Author 
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and wos for 
director of research 


a consulting chemist for 


past 10 yeors 
merly the 
for the Petreco Division of 
Petrolite Corporction. He re 
undergraduate 
ng at the California In 
of Technology and ob 
tained his PhD degree from 
the University of Michigan 
His 


development in 


ceived his 
troir 


titute 


research and 
the petro 
extends over 


activity in 


leum industry 


the past 20 years 


THE REFINING ENGINEER, December, 


te Corporation 


Variables in Chemical Treating 
or example, in the 
i distillate 


principal 


simple 
the treatment ol 
c solution, the 
considered may be listed 

| Nature of the distillate 
» Strength of caustic solutio 
Volume ratio of 
oul 


Intensity 


iqueous phase t 


lime 
ompleted 


Time required 


io sepa 

Temperature of treatment 

Tolerance of distillate fo 
dual reagent 

Considering these ctors 

the 


plays an important role 


ually chat icter ol the 1 

ind dependu 
upon whether it ts ight-run 
cracked product, heavy 
contaminated 


need to be 


or highly 
ment will 
nel \ 
only 


the treating 


laboratory ippl sal 


satisfactory wavy of dete 


requirements for 


stream 


Caustic Strength 
Strength of the caustic necessary to 
produce the best removal of impurities 
must be determined empirically, al 
though there 
zations which can be made 
the the 
hydrogen sulfide and naphthenic acids m 


are some broad gene al 


For exam intens 


upon 


ple, in case of removal of system 
Acs. 

dilute caustic solutions can be used, say whereas 
in the range of 6 to 15 
Where it ts 


materials 


deg Baumé onal cont 


desired to react weaker word of ¢ 


acidic such as cresyllic of nectior 


thiocresyilic acids, much stronger caus 
tic solutions are required, usually in 
the neighborhood of to 45 deg 
Baume 

The amount of caustic solution to be 
idded to the oil depends upon the con 
centration of the impurities, and in gen 


eral it would be most desirable to in 
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Emuleifier 


Caustic 
Treat 
Di +7) 


Emulsifier 


TREATED DISTILLATE 


SPENT CAUSTIC 


FIG. 2. Flow diagram of Electrofining process 


result, and residual emulsions of this 
kind have been known to be stable for 
weeks and even months. Paddle-type 
mixers are prone to this type of 
heterogeneous mixing. Therefore it is 
important that all of the oil and re- 
agents be subjected to approximately 
the same degree of agitation in orde 
to avoid such undesirable emulsions 
There is also the problem of how 
much reagent can be allowed as carry 
over into the finished or treated dis- 
tillate. Usually this is extremely small, 
since the strong acids or alkalies nor 
mally used cannot be tolerated either 
in final products or where the oil is to 
be further processed such as by re- 
forming or by catalytic cracking. It is 
often desirable to provide a_ water- 
washing step after the acid or alkali 
treatment in order to remove as much 
as possible of any residual reagent. It 
must be pointed out, however, that de- 
pendence upon a water wash for clean- 
ing up a distillate which has an appre 
ciable amount of acid or alkali sludge 
retained in it is not desirable. Water 
usually hydrolyzes the reaction prod- 
ucts, such as soaps and acid sludge, 
and causes some of the undesirable 


A= High Baulsificatior 
ravity settling 
—~ 


Baulsification 
ectric Precipitation 








FIG. 1. Settling characteristics under various 
conditions. 
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material to be rejected back into the 
oil, thereby degrading its quality, color, 
etc 

In acid-treating, the considerations 
are similar to those cited for the ex- 
ample of alkali-treating above. Practi- 
cally all acid treatments are conducted 
with concentrated acid, however, since 
the dilute acid systems are extremely 
corrosive. Lighter distillates are often 
treated with spent alkylation acid, be 
cause this is a cheap commodity in 
many refineries. This acid, or fresh acid 
of corresponding strength (ca. 88-93 
percent) is particularly suited to the 
removal of alkaline materials, such as 
nitrogen bases; of metals, such as arse- 
nic and lead; of sulfur compounds, and 
of gum and color-degrading materials 
For heavier oils, such as lube oils ,;where 
improvement in color is required, 
stronger acids such as 98 percent and 
the fuming varieties are found to be 
much more effect.ve 


Effect of Feedstock 

It is also found that different distill- 
ates behave differently when mixed 
with caustic or acid solutions. In gen- 
eral, lighter distillate emulsions are 
more readily resolved than heavier 
ones, but other factors besides gravity 
and viscosity enter into the picture. 
Types of compounds present and also 
presence or absence of even small por- 
tions of higher boiling materials that 
may have found their way into the 
stream because of entrainment in frac- 
tionating columns, have very pro- 
nounced effects on the emulsifiability of 
the oil with chemical reagents. There- 
fore, even a slight change in function- 
ing of the distillation equipment can 
cause a radical change in the operation 
of a chemical treating plant. With 
gravity-settling systems, this means 
continued supervision to make certain 
that upsets can be corrected before 
they affect an appreciable quantity of 
the product. 


Electrical Treating of 
Distillates 

Electrical treating processes are a 
combination of the use of appropriate 
chemical reagents in conjunction with 
coalescing forces of an electric field in 
such a way that high effectiveness and 
efficiency of chemical treatment is ac 
complished and virtually complete sep 
aration of the two phases is achieved 
Such a combination has several advant 
ages. It is possible to mix the reagent 
intimately with the oil by suitable emul 
sifying techniques, thereby producing 
excellent contact between oil and re- 
agent so that maximum reaction or 
extraction can be rapidly achieved. In 
spite of intense mixing, electric coales 
cing forces can readily break emulsions 
and thus avoid what would normally be 
serious separating problems 

Efficient utilization of chemical re 
agents is of course highly desirable in 
reducing chemical costs and in also re 
ducing pollution problems caused by 
excessive quantities of partially spent 
reagents which must be disposed of 
The electric field also avoids enti ain 
ment of oil in the settled reagent there 
by preventing loss of product and con 
tamination of the settled material 
Futhermore, treating vessels themselves 
can be made quite small since the 
coalescing action is so rapid that very 
little time is required in the settling 
zone 


Separation Efficiency 

lhe effect of the electric field in sep 
arating emulsions is illustrated in the 
curves of Fig. 1. This is necessarily ot 
generalized form since settling charac 
teristics of different streams vary 
greatly. Ordinates of the graph repre 
sent the amount of residual reagent 
phase which is left in the oil after set 
tling for the period of time shown in 
the abscissa. Point marked O represents 
the amount of dispersed phase origin 
ally in the emulsion, before any sedi 
mentation had begun. 

Results depicted by Curve A were 
obtained when a distillate was mixed 
with a caustic solution under severe 
emulsifying conditions, so that thor 
ough contact of the two materials was 
obtained. As can be seen, settling was 
extremely slow and even after many 
hours very little of the emulsion had 
settled out. When the two phases were 
separated by centrifuging it was found 
that 92 percent of the naphthenic acids 
had been removed from the oil and 
transferred to the caustic phase, show 
ing that good contact had been 
obtained. 

In Curve B the mixture was stirred 
comparatively gently so that no fine 
emulsion particles would be produced 
This allowed reasonably good settling 
of the reagent, but contact between the 
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phases was actually quite poor, indi ' 
‘ TABLE 1. Commercial Electrofining of Refinery Distillates 
cated by the fact that only 40 percent 
of the acid had been removed 

In Curve C the emulsion was made 
with high intensity emulsification and 
then precipitated electrically. Practic 
illy complete precipitation of the emul 
sion and s¢ pal Lio | le soap pha 
was obtained i I ratively short 
time. It also was found that 95 percent 
of the naphther 


moved 


Process Flow 

Simplicity 

lustrated by the typical flow diagran 
of Fig. 2 in which an alkali-water 
wash type of tf i lent I distillate 
s shown. This du peration co 
veniently done 
vessel 

Fresh concet ted caustic in an 
imount only slg in excess of the 
quantity required to react with the im 
purities (in this case cresyllic and th 
ocresyllic acids) is introduced into the 
raw distillate | d ti ream then 
thoroughly en fi 
signed valve-tvpe of 
the intensity of mix 
” changer 
the valve. This 
ilmost inst 
the two ph 
diately separ 
sion to the el 
subjected to tl 
duces a rapid sep 
into a purified o 
caustic layer 


icids as well 


ol ssues II 
the treate! 


of residual disperse 


} 


Use of concentrated caustic causes a 


small amount of the sodium salts of the 

cresvylates to be dissolved in the oil 

Consequently the latter will have an 

ilkaline reaction and it is desirable to General Applicability of 

wash out this small amount of alkaline Process 

material with fresh water. This neutral The el 

zes the stream and makes an acceptable 

product. The water-washing step is a 

procedure similar to the alkali treat 

ment, water being injected into the 

caustic-treated distillate, thoroughly 

emulsified in it, and then precipitated 

The water-washed distillate ts neutral 

ind ready for the market or for further 

processing. The separated spent caustic 

and water from the two steps contains 

no appreciable amounts of entrained 

distillate ufficier t make it pos 
idient on th 


Investment, Operating Costs systen e are some solvent-oil mix 
pa ve that the 


Costs are comparatively modest as 
7 7 n >t ' 
refinery equipment goes. Many factors inv effect in 


i} iSes 


will of course influence these costs, such 
as type of oil used, severity of treat 
ment required, and price of the parti 
cular reagent to be used Application of the Electrofining pro 


Commercial Operations 
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DESIGN f) 
HANDBOOK 


How to Design Finned Tube Shell 


and Twhe Heat Exchangers 


Fundamentals of Finned Tube Heat Trunsfer 


Design of Finned Tube Condensers 


Design of Finned Tube Heaters and Coolers 


Design of Finned Tube Partial Condensers 


Edwin H. Young, Associate Professor 
and 
Dennis J. Ward, Wolverine Trufin Fellow 


Department of Chemical and Metallurgical Engineering 
University of Michigan 
Ann Arbor, Michigan 


FINNED tube shell and tube heat exchangers are used in a 
wide variety of applications in the petroleum industry 
rypical uses are lube oil coolers, compressor interstage 
coolers, pre-heaters, bottoms coolers, stabilized gasoline 
coolers, and other applications. External finned tubes can 
be used to advantage if the shell side heat transfer resistance 
is appreciably greater than the tube side heat transfer re 
sistance. Purpose of this article is to present a method of 
designing finned tube shell and tube heat exchangers based 
on the work of D. L. Katz and associates at the University 
of Michigan'-* and to compare the economics involved with 
bare tube exchangers 

The low finned tubes under consideration have plain ends 
that can be rolled into standard tube sheets in the usual 
manner. The diameter over the fins is slightly smaller than 
the diameter of the plain ends. Heat exchangers currently in 
use can often be retubed to advantage by retubing with a 
low finned tubing. 

Fig. | illustrates a finned tube shell and tube unit cur 
rently in use. Table 1 of Part 1* presents typical dimensions 
of selected 19-fins-per-in. tubes used in commercial 
exchangers. 

Six tube bundles were studied in a finned tube heat trans 
fer investigation by Katz and associates.'*? Three of the 
bundles were tubed with 42, 5%, and % in. 19-fins-per-in 
tubes whereas the three remaining bundles were tubed with 
2, %, and % in. bare tubes. The % in. and % in. plain 
and finned tube units were studied in an 8 in. shell and the 
two % in. units were housed in 6 in. shells. All bundles were 
4 ft long. In all cases the shell circle design described by 
Tinker was used.* The tube sheet layouts are indicated in 
Fig. 3, 4, and 5 of Reference 1. Heat transfer measurements 
were made for water, lubricating oil and glycerine on the 
shell side. Fig. 2 presents a comparison of the heat trans 
ferred by %4 in. finned and % in. plain tube bundles with 
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PART 


© Basic heat transfer relationships; 


é vam ple proble mS 


© Selection and sizing of 
equipment for hydrocarbons 
and other organic compounds 


© Design relationships; liquid liquid 


ler sample problems; CCONOMTICS 


{ finned tube exchangers 


© Rigorous and approximate methods; 
how to desien for saturated 
and supe rheated feeds 


hot oil on the shell side. The water flow rate on the tube side 
in both cases was 50,000 Ib per hr. An examination of Fig 
2 indicates that the finned tube unit transferred 50 percent 
more heat with an oil rate of 20,000 Ib per hr and 75 pe 
cent more heat with an oil rate of 45,000 Ib per hr 

The shell side pressure drops were also reported g. 3 
presents the shell side pressure drop data for the *4 In 
finned tube units reported in Fig An examination of Fig 
3 indicates that the shell side pressure drop of the plain tube 
unit with oil flowing at 20,000 Ib per hr was 64 percent 
greater than for the corresponding finned tube unit. With 
an oil flow rate of 45,000 Ib per hr the plain tube unit shell 
side pressure drop was also 64 percent greater than the cot 


responding plain tube bundle 


Design Relationships 

Heat transfer. The shell side heat transfer coefficients can 
be determined by use of the following relationships 

For unbored shells: 


MD. as P2)" (S)"( 


For bored shells 


mes = o7s( PS) (Se (Yaa 


where 
Wy actual fin-side coefficient 
D the diameter of a bare tube having the same ID 
and volume of metal per ft length as the low 
finned tube, ft 
D D (D D.) Ny 


where 
D, root diameter, ft 
D, diameter over fins, ft 
N number of fins per in 
y fin thickness, in 
G te * Slee 


where 
G... mass flow rate through the battle window 
lb/sq ft - hr 


THE REFINING ENGINEER, December, 1957 





FIG. |. Finned tube bundle in process of fabrication 


Gar mass flow rate on shell side pass the row of tubes 
nearest the centerline of the exchanger, lb sq 
ft- hr 

Equations | or 
Reference 4 to obtain the overall coefficient | 
alternate methods are illustrated in Part | of this series.’ 

Pressure drop. The shell side pressure drop consists of the 
pressure drop through the baffle windows plus the pressure 


2 can be used with Equation 15 and 2 of 
The two 


drop in cross flow in the exchanger or 
AP, APaw + SP 


where 
AP, total pressure drop 
APun pressure drop in baffle windows 
AP pressure drop in cross flow 
The batile window pressure drop can be predicted by Dono 
hue’s equation 


AP... 0.01392 V.* (Sp Gr) n (6) 


where 
AP un Ib sq in 
Vv. velocity in battle window, ft/sec 
n number of baffle windows 
The shell side pressure drop for 19-fin-per-in. tubes can be 
predicted from Fig. 4. The equation is 
NG. f 


0.14 
u 
(9.35 10") pf ) 
where 


AP. lb per sq in. pressure drop 
N total number of rows of tubes crossed by shell 
side fluid (from baffle window centroid to baffle 


AP... 


window centroid) 
see Equation 4 
friction factor from Fig. 4 
fluid density, Ib/cu ft 
279 
Liquid-Liquid Cooler Design Problem 
4 shell-and-tube heat exchanger is required to cool 20,200 
gal per hr of SAE-40 lube oil from 200 to 140 F. Treated 
cooling tower water is available at 90 F, and the maximum 
outlet temperature is limited to 110 F. The sizes of a low 
finned tube unit and a plain tube unit using *4 in. Admiralty 
tubing are required for comparison purposes 
1. Finned Tube Characteristics (see Table | of Part 1*) 
No. fins/in 19 
0.737 in 
0.640 in 
0.510 in 
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Root wall thickness 0.065 in 
Mean fin thickness, y 0.016 in 

Fin height 0.0485 in. 

A 0.438 sq ft/ft 


( A 
3.39 
x) 


A. 0.001418 ft®/tube 

D,.. (for fluid flow) 0.0559 ft (by Eq. 3) 
Plain Tube Characteristics 
‘4 in. OD 16 BWG Admiralty 

oD 0.750 in 

ID 0.620 in 

Wall thickness 0.065 in 

A 0.1963 sq ft/ft 


(*) 2H 


A 0.007 1 sq ft tube 


I. FINNED TUBE COOLER 
Preliminary Design 


Assume a 23-in. ID shell containing one pass on the shell 
side and two passes on the tube side. The unit is to contain 
420° tubes on a 15/16-in. triangular pitch. Length of the 


unit is to be determined 
A. Physical Properties of SAE 40 Oil. 


Temperature deg F 100 140 1k0 

Density 

Gm, cc 0.89 O88 O.R86 
Viscosity, 

Centipoise 160 48 
Thermal Conductivity 

Btu/hr deg F ft 0.08? 0.081 0.081 
Specific Heat. 

Btu ‘Ib deg 0.46 


21 


0.48 0.50 


B. Calculation of Average Shell Fluid Temperature.* 
Density of oil at 60 I 905 
API of oil 24.85 


FIG. 2. Comparison of heat transfer rates for ¥% in. finned and 
plain tubes in 8 in. shells 
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Temperature range of oil in shell 200-140 60 F 
“.C factor 0.36 
At 140-90 50 
At, 200-110 = 90 
" At, /At, 50/90 
.F factor = 0.42 
.Average 
shell side temperature 140 42 (200-140) 
165.3 I 
or 165 F will be used for 
design 
C. Heat Duty. 
C,, = 0.49, Sp Gr = 0.86 
QO = WCLAt (20,200) (8.33) (0.86) (0.49) (60) 
4.260.000 Btu /hr 
D. Temperature Difference. 
(200-110)—( 140-90) ; 
ATi 90 Se 
In 


v0) 
Correction to AT; ,, 
110-90 
P 
200-90 
200-140 
20 
F 0.95 
(AT;y,) corrected (68) (0.95) 64.6 I 


R 


E. Flow Areas. 
1. Baffle Flow Area 
Assume a baffle spacing of 12 in. and a baffle cut 
of 30 percent on the diameter 


Total window area’ (0.19817)(23) 104.8 
Sq in 

(23) FIG. 3. Comparison of shell side pressure drop for ¥% in. pla 
Shell cross-sectional area 415 sq in and finned tubes 


~ 


104.8 
J > > > pli i i , 7 , 
Number of tubes in baffle window rs (420) Projected area of tubes (23)(0.67)(12) 
106 tubes 185 sq in 
Free flow area on centerline 
Projected area of tubes in 0.632 sq ft 


> 


6-185 YI sq 


45.1 in? 3}. Geometric Mean Are: 


. — 163? ) 5 
Free flow area in bafflle window 104.8 — 45.1 Ne (0.632) (0.415) 


59.7 sq in. = 0.415 sq ft *. Water Flow Rate. 
Cross Flow Area. 4,260,000 ~ 
Shell area on centerline = (23)(12) 276 sq in Ww 0 603,000 e/a 
No. of tubes on centerline = 23 
Cross-sectional area for water flow /pass 


(0.001418) 0.298 ft 
Pr 62 Ib per cu ft 


Dennis J. Ward. A graduate student ir \ 213,000 
chemical engineering at the University of : (62)(3600) (0.298) 
Michigan since September 1954. Employed on 
Engineering Research Institute project on G. Resistance to Heat Transfer. 
finned tube heat transfer on part time basis From Equation 20 of Part 1* 
from 1953 to 1956. For the past year has been 
working on PhD thesis involving finned tube 
heat transfer under the Wolverine Trufin 
Fellowship. 
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32? ft 
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Inside Coefficient 
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Chemical and Metallurgical Engineering at the h 150(1 O.O11 t.) 
University of Michigan. Recently completed 10 a 
years on the faculty. Undergraduate work at at the average water temperature 
the University of Detroit where he received his 150(2.1) (2.54 , 

BS degree in 1942. Afterward he gained ex h aoe = 915 Btu 
perience in engineering design offices followed (0.874) 
by graduate work of University of Michigan A 3 39 


hr I ft® (inside area 
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on heat transfer through finned tubes. A Lieu 2. Inside Fouling 
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RECOMMENDED FRICTION 
mane +} FACTOR FOR FLOW ACROSS 
eas ecllauee ae FINNED TUBE BUNDLES 


; 


PYD =. 3B LI | | AT VARIOUS P/D RATIOS 
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FIG. 4. Recommended friction factors for flow across finned tube bundles 


n It- (outside area I a 
A 0 .O0O3%9 : —— 0.001 0.00011 0.00024 + 0.00339 
\ Btu 

Outside Fouling 0.00037 0.00844 


hr ft® (outside area 
0.001 Btu From the physical properties of the oil at 165 F 


C,, = 0.49 Btu/Ib 
29 centipoise 
0.081 Btu/hr F ft 
0.865 grams/cc 


Fin Resistance 

r, is obtained from Table 2 of Part | of this series 
rp = 0.00011 

This value is valid over a wide range of coeffi 


cients as indicated in Part | Con \ 1/8 (0.49)(29)(2.42)])! 
k 0.08 1 


Metal Resistance : ' 
(20,200) (8.33) (.865) 
j . Gy, - 
A | - ) _ 0.512 
A KA DG 
D. —i) 0.64 — 0.51 R 
xX = = = 0.0054 ft 
. (12)(2) (0.67) (284,000 
A, 0.438 sq ft/ft ») 2) > 
K = 65 Btu/hr — F —tt (12) (29) (2.42) 
(D,—D,) 22 
A " D O.1S sq tt/tt Re’ 25 
In 
D Substituting into Equation | 


\ hr {t- (outside area) 
' 0.00024 h,’D a ae 
“(4 ) Btu ( - *) (0.155)(25.7)¢ 5) ( ) 


6. Liquid Film Resistance -T? mm id 
The outside liquid film resistance will be calcu — . 
. j : 55 
lated by Equation 1 with a constant of 0.1 for (29.8) (0.081) (12)/ « \° 
unbored shells = 
0 6 uw 


Yr ee wa(4)" 


Rewriting Equation 20 of Part 1, (Reference 4) [he value of », is a function of the temperature 
A A. 1 /A, drop across the outside film. The temperature 
fo + ie + fe (x) + Ty (3 )+ h (<) drop in turn is a function of the outside film re 
. ' sistance. Therefore a trial and error procedure is 
required to satisfy the above equation 


284,000 


6 


substituting 
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t.=t 
U, 
~ (AT 


(At) firm —_ h 


First Trial: Assume h 


0.00844 


0.00844 0.034 


38 


- 28.8 


(Saran =| 


oil (At ) tim 


LM) corrected 


38 


74 


28.8 
(64.4) 49.0 F 
38 


AP, 


5 


0.01392 (3.28) (0.865)(13) 


0.512 psi 


w 


Cross Flow. 
Reference is made to the friction factor plot o1 
Fig. 4. From the definition of the friction factor 


NG-*t 


9.35 1O* pg ( ) 


Determination of number of rows of tubes cross 


(AP...) 


from the centroid of one baffle window to the cen 
troid of the adjacent baffle 
The distance from the center of the shell to the 


165° — 49 116 F 
91 centipoises 


+ \ 0.14 29 \0.14 2/3 rsin® ¢ 
0.854 X 
ies 9] rad c—coscsine 
Btu 


hr —F ft? (outside area) 


centroid of the baffle window segment 


h.’ (43.3)(0.854) 37 where c is the one half the included anzle of the 


segment 
which checks closely the assumed value of 38 
11 (0.30)(23.0) 
H. Determination of Outside Area. Cos ¢ 1s 


0.916; sin’ c 0.769 and rad ¢ 


Q = U,A, ATi sinc 
(4,260,000 ) 

A, 2290 sq ft, 
(28.8) (64.6) 


Substituting 


>, 3 


2/3 (11.5) (0.769) ’ 
; : ; xX - $3 in 
otal length of tubing required 1.16 — 0.366 


2290 
= wo he 5220 ft 


~ 0.438 sq ft/ft 


Therefore centroid to centroid distance 
14.86 in 
oe. 


a Ps 12.4 ft 14.86 


length tube 40 rows per Cross flow _ 
< (15/16)¢.866) 


18.3 (14) 
145,000 


256 rows of tubes 


Using a 14-ft unit, the excess area will be N 


excess area 12.9 percent G 


f 


I. Pressure Drop on Tube Side. > 30-10 
Reference is made to the friction factor plot on 

page 836 of Kern.’ 
1. Friction Pressure Drop. 95 


)(0.67) 
Ik3.0 
2)(29)(2.42) 


DG (0.51) (3.22) (62) 
um  (12)(0.69)(6.72-10) (0.865) (62.4) 
f — 0.00023 32.2 
f G? LN ; 
§.22-10°°D Sp Gr 0.854 
(0.00023) (7.15 -105)2(14)(2)(12) 
~ (0.51) (5.22: 10%°) 
= 1.48 psi 
2. Header Losses.’ 


18.300 0.290 


54 Ib per cu ft 
AP, 


(256)(0.290)(2.30 
(9.35-10°) (0.865) (62.4) (32 


= 2.84 psi 


lotal Pressure Drop 


4N V*p 4V y (62.4) 
5 = — 


2g, ~ 144 Z.. AP, 


AP), = 0.56 
(AP...) (AP,.) 
2.84 + 0.512 3.35 psi 


Total Pressure Drop-Tube-Side. 


ll. PLAIN TUBE DESIGN 
Preliminary Layout 


AP, = (- AP;) 
1.48 + 0.56 


(— AP,) 
= 2.04 psi 


Assume a 31-in. ID shell containing one pass on the shell 


J. Pressure Drop on Shell Side. 

The shell-side pressure drop for the baffle window 
losses for the finned-tube unit will be computed from 
Donohue’s correlation, Equation 12-A.": 

1. Baffle Window Losses 
AP,,. = 0.01392 V,,2 (Sp Gr)N 
Sp Gr = 0.86 

n = 13 baffle windows Q 

A, = 0.415 sq ft 


The unit is to contain 
722 tubes’ on a 15/16-in. triangular pitch. The length of the 
unit is to be determined 


side and six passes on the tube side 


A. Average Shell Side Temperature 
B. Heat Duty. 
WC,AT 
C. Temperature Difference. 

145,500 The log mean temperature difference is the same as 


(0.86) (62) (3600) (0.415) the finned tube unit 
= 3.28 ATi 


165 F. 


4,260,000 Btu/hi 


1.81 ft/sec 


64.6 I 
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DD. Flow Areas. 
| Baffle Flow Area 
Assume a baffle spacing of 12 in. and a batfle cut 
30 percent on the shell diameter 
Total window area (O.19817)(31) 19] 
sq in 


w(3l) = 
Shell cross-section area - 2) sq in 
+ 
19] 
No. of tubes in battle window —_— 
ss 
Projected area of tubes in batfle window 
(0 


‘ 
+ 


SULA sq mn 
Free flow area in baffle window 19] 80.8 
110.2 sq in 


0.765 sq ft 


Cross Flow rea 

Tubes on centerline 

Projected area of tubes 

sq in 

Shell free flow area on centerline 372 sq in 


7» 


ce flow area , 288 84 sq in O.S&4 


Mean Area 


(O.584)(0.765) 0.67 sq ft 


Water Flow Rate. 


1 260.000 
213,000 Ib/hi 


> 


7” 


oss-sectional area for water flow /pass 
(0.0021) 
6 
0.253 sq ft 
213,000 
3.79 ft/sec 


> 


(3600)(62)(0.253) 


> 


Resistances to Heat Transfer. (See Equation 2 of Part 
1, Reference 4.) 


Inside Coefficient 


S0( 1 O.OTIION 
LOO 
(d.) 


At the average water temperature 


ft (outside ) 


\ hr I 


O.O0120 


Ah 1008 Btu 
Inside Fouling 
0.001 


O.00121 


Outside Fouling 


I 0.001 


Metal Resistance 

\ XA 

Ay KA 

xX 0.065/12 ft 

A — 0.1963 ft*®/ft 
65 Btu/hi ft 
0.1792 ft® ft 
(0.065)(0.1963) 


. 0.000083 
(12)(65)(0.1792) 
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Liquid Film Resistance 
| | \ \ \ 
h Ay A Ah 
0.001 0.00008 3 0.00171 0.0012 
0.00349 


[he outside coefficient will be determined by 
Equation 4-b of the Katz-Williams reference’ us 


,» 


ing a constant of 0.22 for unbored shells 


(-- ,>? DG . ( i 
( 
As calculated earlier 
(" 
) 
(20.200)(8.33) (0.865) 
Cy 217.000 


0.67 


(217.000)(0.75 
Re 


2)»(29)(? 


IS NCOLORL DE = 


i) 5) 
Irial and error on h 


1) Assume h 


| 


O0O35 0.0267 


(165 109 fT 


1OS ce ntipoises 


%”%) ‘ 
O84 
( =a) 


(50.3)(0.84) 4).3 wh 


checks the assumed value of 43 


G. Determination of Required Area. 
O UA. AT 


4.760.000 - 
6) It 


(37.4)(64.6) 
Length of tubing required 
1765 
8990 ft 


0.1963 


SY90 
Length /tube 


-—>> 


Using a 14-ft-long unit, the excess area will be the 
same as for the finned tube unit 
eXcess area 2.9 percent 


H. Pressure Drop on Tube-Side. 


Reference is made to the friction factor plot on page 
836 cf Kern 


Friction Pressure Drop 


DG (0.62)(3.79)(62) 


(12)¢0.69)(6.72-10°) 





f = 0.00021 3. Total Pressure Drop 


AP, - f G? LN APy = (— APuw) + (—AP ex) 
. 99. 10 T).S . 
oe ae — AP, = 0.151 + 5.10 = 5.25 psi 
(0.00021) (8.45 - 10°)*(14) (6) (12) 
ois (5.22- 10°) (0.62) Summary 


= 4.67 psi Shell Side Finned Plain 
5 ID, in 23 31 
Header Losses.’ No. of shell passes 

4NV?p L2\ ; _ Length, ft I 

70 > 144 - No. of baffles l ; 
ox . Baffle spacing, in I 12 
Total Tube-Side Pressure Drop Baffle cut, % on diameter 30 30 
y Geometric mean area, sq ft 0.512 0.670 
Inlet oil temperature, deg F 200 200 
Outlet oil temperature, deg I 140 140 
. - Lb/hr, oil 145,000 145,000 
Shell-Side Pressure Drop. Pressure drop, psi 3 35 5.25 


; 14 


13 


= AP), 
= AP, = 2.32 + 4.67 6.99 psi 


[he shell-side pressure drop is considered to be the Tube Side 
sum of the pressure drop of the fluid through the Ne of tubes 420 12) 
baffle window and the pressure drop of the fluid in No. of tube passes 2 6 


cross flow through the tube bundle Water flow rate, lb/hr 213,000 213,000 
“2 Water velocity, ft/sec 3.22 3.79 


Water temperature in, deg I 90 
Water temperature out, deg I 110 
Tube pitch, in 15/16 15/16 
Tube arrangement 60° triangular 60° triangular 
AP,~ = 0.01392 V,,? (Sp Gr) N Pressure drop, psi 2.04 6.99 


|. Baffle Pressure Drop. 


From Donohue’s correlation, Equation 12-A,’ 


Sp Gr = 0.86 Heat Transfer 
Heat duty, Btu/hr 4,260,000 4.260.000 


n 13 baffles Overall coefficient, | 28.8 
Log mean temperature difference 64.6 
Ay = 0.765 ft? Shel! side coefficient 38 
, Tube side coefficient 915 
20,200 33)(0.8 
(20,200) (8.33) (0.86) 0.98? ft/sec Shell side fouling factor 0.001 0.001 
(62.4) (0.86) (0.765 ) (3600) Tube side fouling factor 0.001 0.001 
External heat transfer area 2,580 1,990 
V—" = 0.965 Percent excess area 12.9 12.9 
0.151 psi (U_) finned (28.8) (0.438) 


AP, = (0.86) (0.01392) (0.965) 13 
2. Cross-flow Pressure Drop. (U:)plain 9463 7:4) (0.1963 ) 
Reference is made to the friction factor plot of etos 2 percent greater for finned tube 
Donohue (Fig. 26) .* Cost: Cost data for 16-ft long finned tube and 16-ft long bar« 
tube heat exchangers has appeared in the literature'* 
AP N G.? i Estimated cost of bare tube unit of 1990 sq ft $11,500 
of 


t ) 4 Estimated cost of finned tube unit of 2580 sq ft 99,400 


(9.35 10%) p e( 


lw 
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0.584 sq ft 
45,500 ; as _ : 
1 250,000 Ib hr ft l — R. B. and Katz, D. L., Trans. ASME 


“33 
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Reprints of this series will be available in limited quantities after 

February 1, 1958. Reserve your copy now, if you wish. Full 

= 5.1 psi details when Part 4 is published in the January issue 
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Presenting the first of a new series... 


TEST METHODS for 
PETROLEUM PRODUCTS 
and INTERMEDIATES 


REFINING FUNDAMENTALS 


Part 1. Measurement and Interpretation of Density and Specific Gravity 


V. A. Kalichevsky 


Consulting Chemical Engineer 


P erroteum products are tested to establish their 
quality. The results of these tests are compared with the 
specifications which are worked out on the basis of practical 
experience. This insures satisfactory performance and uni 
formity of products. 

In developing the specifications the nature of basic ma- 
terials must be taken into consideration so as not to expect 
the impossible. For instance, petroleum ccnsists of hydro 
carbons, withstand temperatures at 
which the most stable hydrocarbons burn. Likewise, an oil 
cannot stay liquid at the freezing point of the lightest hy 
drocarbon. Economic factors are important in working out 
specifications. Quality of an oil cannot be improved without 
raising the manufacturing cost. This increase in cost must 
result in corresponding savings when the oil is used com- 
mercially. In the interests of the customer, the quality of 
the oil should not be raised beyond that which cannot be 
turned into profit. 

Oil is tested not only for passing the specifications, but 
also for controlling plant production, collecting data for en 
gineering calculations, and acquiring information needed 
for development work and scientific studies. Results of the 


therefore, it cannot 


tests must be reliable. However, testing is expensive and its 
cost increases if a high degree of precision is required from 
the operator. The accuracy tolerance limits must be estab- 
lished depending on the purpose for which the tests are 
made. For avoiding misunderstandings, the data must not 
be reported beyond the significant figures. By making full 
use of the data, the cost of testing can be reduced appre- 
ciably. 
Physical and Aging Tests 

Tests developed for measuring quality of petroleum 
products are of two types: Physical tests and aging or simu- 
lating service tests. Physical tests show properties of an oil 
at the time it is tested. Some of these tests may have no 
relation to the oil performance or quality but only to its 
appearance. The aging tests indicate the ability of the oil 
to retain its characteristics in service or in storage. The dis- 
tinction between the two types of tests is not always sharp. 
For instance, in the carbon residue test the oil is distilled 
rapidly at high temperatures and the quantity of substances 
which cannot be vaporized is determined. This makes the 
test appear as if it were a physical test. However, at these 
high distillation temperatures some of the hydrocarbons 
originally present in the oil decompose and the weight of 
the carbonaceous residue refers not to these hydrocarbons 
but to their decomposition products. The carbon residue 
test is, therefore, an indication of both the amount of the 
very heavy substances present in the oil and of their ther- 
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mal and oxidation stability. The test is supposed to be a 
measure of the carbon deposits formed in an engine but 
such correlations are of doubtful practical value because 
conditions encountered in a running engine are not repro- 
duced in the laboratory. 


Chemical Tests 

A third type of tests, known as chemical tests, also exists 
These tests determine stability of the oil toward chemicals 
or estimate the relative quantities of the various groups of 
hydrocarbons present. Stability of the oil toward certain 
chemicals is important if the oil will be exposed to their 
action in service. For instance, a special oil may be needed 
for lubricating machinery handling sulfur dioxide or other 
substances with which the oil may come in contact and 
which attack some classes of hydrocarbons. Stability of an 
oil towards one chemical, however, does not prove that the 
oil is stable if it is brought in contact with some other chemi 
cal or with the same chemical under different conditions of 
exposure. Likewise there is no relationship between the oil 
stability toward chemical oxidizing agents and the rate of 
oil deterioration in contact with air. The presence or ab- 
sence of certain classes of hydrocarbons is likewise no indi 
cation of the oil stability in service. As a result the chemi 
cal tests have only a limited application. 

The number of tests used for determining oil properties 
is very large. Some tests are restricted to specific products 
which are in limited demand and are manufactured only by 
a few concerns. Other tests are not universally accepted o1 
may be in the stage of development. The tests discussed 
are those commonly employed by the refineries or used 
for measuring the basic properties of oils. Most of these 
tests are described in detail with respect to the procedures 
in the laboratory manuals like the ASTM. (American So 
ciety for Testing Materials), Standards for Petroleum Prod 





FIG. 1. Section of an oil inspection laboratory. 
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ucts and Lubricants, the C. J. Tagliabue Manufacturing 
Company Manual and similar publications. 


Physical Tests 

The common physical tests for petroleum products in 
clude determination of density, viscosity, color and other 
optical properties, vapor pressure, boiling point range, 
melting point, flash and fire points, surface tension, emulsi- 
fying tendencies, and other characteristics. Some of the 
tests, like those developed for measuring the octane and 
cetane numbers of fuels, are routine laboratory tests but 
they are closely related to the design and operation of the 
equipment and are thus beyond the immediate scope of the 
petroleum testing laboratories. 

Classification of physical tests is difficult and often arbi- 
trary. In many instances the accepted tests may measure 
a combination of oil properties instead of a single character- 
istic. For instance, asphalt has no melting point in the true 
meaning of this word. When asphalt is cooled, however, it 
acquires eventually the properties of a solid substance be- 
cause for all practical purposes it stops flowing and even 
becomes brittle. Penetration test applied to asphalt meas- 
ures the depth to which a needle sinks into it under speci- 
fied conditions. This test may be regarded as an indirect 
measure of the viscosity of asphalt or as a melting point 
determination. The test can thus be described under either 
of these two basic properties of a substance although this 
may not be scientifically correct. Without making such 
deviations from the fundamental science, however, the 
significance of some of the widely used practical tests is 
difficult to visualize. 


Density and Specific Gravity 
Density and specific gravity disclose how heavy a sub- 
stance is. Density is an absolute measure and expresses this 
property in terms of pounds per cubic foot, grams per cubic 


centimeter and other convenient units, specific gravity is a 
relative measure and expresses the same property in terms 
of the property of a well-known substance like water (for 
solids and liquids) or air (for gases). Both density and 
specific gravity are used around the refineries. 

Density is employed if solid materials of non-petroleum 
origin are involved. Specific gravity is used for petroleum 
products and liquid and gaseous chemicals. Both methods 
for expressing this property of a substance have their ad- 
vantages and disadvantages. 

Density is convenient for use in engineering calcula- 
tions. It permits a quick estimate of the weight of a sub- 
stance occupying a certain space. It presents an easy way of 


DENSITY 0.60 


FIG. 2. Chart for blending three components to density 
specifications. 


C-26 


calculating freight rates if they are based on the weight of 
materials. However, most of the petroleum products are 
handled on volumetric basis and the knowledge of their 
density for this purpose is not needed. 

Units employed for expressing density in English units 
are difficult to visualize. This disadvantage is overcome if 
density is reported in terms of specific gravity. Specific 
gravity is the density of substance divided by the density of 
a well-known substance chosen as the standard. In calculat 
ing the specific gravity of solids and liquids, the standard 
substance is water. In calculating the specific gravity of a 
gas, the standard substance is air. If the specific gravity is 
less than one, the substance will rise if it is surrounded 
with water (or air). If the specific gravity is greater than 
one, it will sink in the standard medium. Specific gravity is 
a ratio and has no physical meaning by itself. It must be 
multiplied by the density of water (or air) before the fig 
ure becomes significant for most practical purposes. In the 
decimal system, the numerical value of specific gravity is 
the same as that of density expressed in grams per cubic 
centimeter. 


Potential Sources of Error 

All substances expand or contract with changes in tem 
perature or pressure. Both temperature and pressure must 
be specified at which the density is taken. Changes in den 
sity of solids and liquids, however, are small over relatively 
wide variation in pressure. For this reason when the density 
of liquids ar:i solids is reported only the temperature is 
specified and the pressure is assumed to be atmospheric 
The same is done when the density of gases and vapors is 
reported but for a different reason. Their density varies 
widely with pressure and a general agreement exists that, 
unless pressure is reported, given measurements refer to 
one atmosphere pressure. This standard atmosphere corre- 
sponds to the weight of a column of mercury which is 760 
millimeters or 29.9212 in. high and is measured at 32 F 
(0° C). In engineering calculations 760 mm are often as 
sumed to be equal to 30 in. This introduces an error of 
0.263 percent. The error is small but to avoid it the density 
of gases is reported at 760 mm Hg and not at 30 in. of mer 
cury. In measuring high vacuum this error becomes big and 
is 2.2 mm Hg in the location of the zero point. One atmos 
phere corresponds to the weight of a column of water 33.899 
ft high at 39.2 F. At this temperature (3.98 C) water has 
its maximum density. At the temperature of 60 F (15.56 C) 
the height of the water column is 33.930 ft. 

The height of a liquid column is not related to pressure 
unless the cross-section of the column is known. The pres 
sure of one atmosphere corresponds to 14.696 psi or 1033.2 
gm per sq cm. 

Complications arise with specific gravity determinations 
The rate at which liquids expand on heating is not uniform 
and depends on the nature of the substance. This requires 
that two temperatures must be specified at which the den 
sities are taken: The temperature of the substance and the 
temperature of water. No general agreement exists on stan 
dard temperatures. 


Specific Gravity of Liquids 

With the exception of asphalt, specific gravity of petro- 
leum products in this country is expressed in relation to 
water at 60 F. Specific gravity of asphalt is referred to water 
at 68 F or 77 F. In foreign countries temperatures of 15 C 
(59 F) and 20 C (68 F) are used. In the chemical industry 
and in scientific measurements the density of water is often 
taken at 4 C (39.2 F) which is assumed to be the same as 
at 3.98 C (39.164 F), the temperature of maximum water 
density. The density of water at 32 F (0° C) is also used as 
a reference. Data presented in Table 1 show densities of 
water at various temperatures. 
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TABLE 1. Density of Water.* 


Strange as it seem, the density of water is not 
known with a sufficient degree of accuracy to make all the 
decimals in the table significant except for comparative 


Table 2 shows some of the results obtained in 


may 


purposes 
two independent investigations of water densities which 
were conducted apparently with an equal degree of pre 


cision 


TABLE 2. Water Density Determinations. 


4 N20 


The data show that the accuracy of the results is not 1m 
proved by increasing the number of decimals beyond two 
in calculating the water densities in pounds per cubic foot 
It is usually assumed that the density of water is 62.4 lb pet 
cu ft in the 0-60 F range and 62.3 Ib per cu ft in the vicinity 
of 68 F. 

Theoretical arguments arise whether cubic centimeter o1 
milliliter, that is one thousandth of a liter, should be taken 
as unit volume. When the metric system was adopted, the 
two quantities were supposed to be identical. The liter was 
defined as the volume of one kilogram of pure water at 4 C 
and 760 mm Hg pressure. The liter was also assumed t 
be equal to a cube having sides of 10 cm. When the accu 
racy of measurements improved, these two definitions of 
The discrepancy is 
One milliliter 


the liter were found not to be identical 
very small ard is of scientific interest only 
was found to be equal to 1.000027 cm. This introduces an 
error of 0.0027 percent if one definition of volume is sub 
stituted for another. Few analytical balances will dis 
cover it 
API Gravity 

The specific gravity of asphalt is reported as such but a 
different scale is used for reporting the specific gravity of 
liquid petroleum products. This scale is arbitrary and is 
known as the API (American Petroleum Institute) scale 
The scale is divided into “API which have the following 
relation to specific gravity 


141.5 
API 131.5 
Sp. Gr. at 60 F/60 F 


141.5 
131.5 API 
The API scale replaced the Beaume scale formerly used 
for measuring specific gravity of petroleum products 
; 140 
Be 130 
Sp. Gr. at 60 F/60 F 


1.0107 Be 0.1714 
than water another 


Sp. Gr. at 60 F/60 F 


API 


For oils heavier Beaume scale is 


used: 
145 
Sp. Gr. at 60 F/60 F 

145 
145 — Be 

The 60 F/60 F refers to the temperature of oil and 
water, respectively, at which the densities are measured. If 
the temperature at which the measurements are made do 


Be’ 


Sp. Gr. at 60 F/60 F 
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FIG. 3. A mass spectrometer is a “must” for chemical analysis of 
lighter hydrocarbons in a modern refinery laboratory 
not correspond to these temperatures, the readings are re 
duced to 60 F /60 F by using correction tables. The “API or 
Be refer always to the 60 F/60 F temperatures 
Hydrometers 
Specific gravities are determined using hydrometers cal 


API or Be 


which sink in the liquid until they displace their own weight 


brated in Hydrometers are floating bodies 


of oil. The reading is the number on the scale of the hydro 
meter at the 
should agree within 0.1 API. This corresponds to variations 
in specific gravity of 0.0007 and 0.0004 for the 10 API 
(Sp. Gr 1.0000) and the 60 API (Sp. Gr 0.7389) 
readings, respectively. Independent laboratories 
within 0.5 API 
specific gravity of 0.0035 and 0.0019 for the same respec 


surface of the oil. Duplicate determinations 


should 
agree This corresponds to variations 
tive API recdings. The error in the third decimal place can 
thus be appreciable but taking the hydrometer readings has 
the edvantage of speed. 


Pycnometers 

Hydrometers cannot be used for measuring specific grav 
ity of asphalt which is solid or semi-solid at room tempera 
this 


ture. Pycnometers are employed for purpose he 


pycnometer is a small bottle of known weight (and vol 
ume) which is first weighed with water, then emptied, filled 
with oil and reweighed. Specific gravity is obtained by divid 
Specific 
gravity determinations by the pycnometer method should 
agree 0.0001 point. Different laboratories should 


agree within 0.0002 point 


ing the weight of the oil by the weight of water 


within 


Pycnometers are also used for determining specific grav 
ity of light hydrocarbons, like mixtures of “iso-octane” 
(2.2.4-trimethyl pentane) and normal heptane By us 
ing pycnometers the specific gravity of such mixtures can 


be determined within 0.003 percent 


Westphal Balance and Other Techniques 
Methods for measuring specific gravity which are not en 
dorsed by the technical societies may be useful on certain 
occasions. One of these methods uses the Westphal balance 
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which is an ordinary balance with the exception that a solid 
body, usually made of glass, is fastened to one arm instead 
of the weighing pan. The balance is calibrated by determin- 
ing the loss in weight of this body when immersed in water 
at a standard temperature. The specific gravity of the un- 
known liquid is found by immersing the same solid body 
into it and observing the change in weight. The method is 
not applicable to products containing volatile materials 
which evaporate rapidly. This evaporation changes com- 
position of the liquid and affects the readings. 

The Westphal balance of a modified design may be use- 
ful for determining specific gravity of solid substances like 
asphalt. A remolded piece of asphalt is suspended on a thin 
string from the lever arm of the balance and its weight is 
determined. The piece is then immersed in water without 
removing it from the balance and the weight is taken again. 
From these two readings the specific gravity of asphalt is 
calculated. It is equal to the weight of asphalt in the air 
divided by the difference in its weight in the air and water. 
The accuracy of the specific gravity determinations is af- 
fected by the presence of air pockets in the solidified as- 
phalt. For this reason the method’ was abandoned by the 
ASTM. 

Gravity of heavy petroleum products like asphalt can be 
determined by diluting them with naphtha of known grav- 
ity.°° The method assumes that no contraction or expansion 
in volume occurs on dilution. 

The following method for estimating specific gravity is 
useful if the quantity of the liquid is small. A glass tube of 
U-shape is filled on one side with the liquid and on the other 
side with water. The interface between the two liquids, 
which must be immiscible, should be exactly in the mid- 
dle of the tube. The heights of the two liquid columns are 
inversely proportional to the specific gravities of the liquids. 
Specific gravity is obtained by dividing the height of the 
water column by the height of the oil column. 

The above method can be modified for miscible liquids 
by introducing a third liquid at the bottom of the tube. This 
liquid must be immiscible with the other two liquids. 
Another variation consists in using a glass tube of Y-shape. 
One leg of the tube is immersed in water and the other leg 
in the unknown liquid. Suction is applied and the liquids 
are allowed to rise until equilibrium conditions are reached. 
Then the height of the two columns is measured.*® Unless 
special precautions are observed, the accuracy of these 
methods cannot be expected to exceed 0.01 point on the 
specific gravity scale but is often less. 

For estimating specific gravity of a solid substance the 
following method finds application if the sample is small.*® 
A mixture of two mutually soluble liquids but in which the 
substance is insoluble, is employed. One of these liquids 
must be lighter and the other heavier than the solid. For 
instance, for determining specific gravity of paraffin wax, 
a mixture of water and alcohol may be used. The composi- 
tion of the mixture is adjusted by adding either one of the 
two components until the solid body tends to remain sta- 
tionary irrespective of its position within the mixture. 
Specific gravity of the mixture is then determined by one 
of the standard methods. It is the same as the specific 
gravity of the solid body. 


Specific Gravity of Petroleum Products 

Specific gravity of liquefied gases is determined by filling 
a bomb of known volume with the liquefied gas under pres- 
sure.’ The difference in the weight of the bomb with the 
liquefied gas, and empty, is divided by the difference in the 
weight of the bomb filled to the same mark with water, and 
empty. 

Specific gravity of petroleum products varies within wide 
limits because of the differences in composition. This 
applies particularly to cracked products containing large 
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TABLE 3. Relative Weights of Hydrocarbons with Respect to 
Benzene and Toluene and of Similar Boiling Points. 


Hydrocarbon 

Aromat ne 

Paraffin dimethy! pentane 

2, 2, trimethyl! butane 

Olefin 2. dimethyl 1 pentene 

Diolefin : hexadene 

Acetylene I 

Naphthene: « 

Aromatic 

Paraffin ; 
) 815 


0 822 


Olefin 
Diolefin: 
Acetylene 
Naphthene 


) B61 
0 861 
) S53 


8 
_ = 
2 


percentages of aromatic hydrocarbons as compared to 
other hydrocarbons of similar boiling points. This is shown 
by the data presented in Table 3. 

The tabulated data show that differences in specific 
gravities between aromatic and non-aromatic hydrocarbons 
of similar boiling points is large but that this difference 
varies with the molecular structure for hydrocarbons be- 
longing to the same general series. For this reason specific 
gravity of petroleum fractions is not a measure of their 
content of aromatic hydrocarbons. 

Specific gravities of crude oils range from 0.65 (86.2 
API) to 1.06 (2.0 API) but are usually between 0.83 (39 
API) and 0.90 (16 API). Variations in specific gravities 
of typical straight-run petroleum products are shown in 
Table 4. 


TABLE 4. Specific Gravities of Straight-Run Petroleum Products. 


Product Specific Gravity 


Natural gasoline 0.622 
Gasoline 0.700 
Kerosine 0.797 
Gas oil 0.816 
Lubricating oils: light 0.835 
medium 0.851 

0 SAA Oe 


Residuum . 


Specific gravity of wax is accepted as 0.8109 or 43.0 
API but it is an elusive property. At the same temperature 
wax may exist in solid or in liquid state depending whether 
or not it is dissolved in the oil. The change in specific 
gravity of wax on solidification is appreciable. In addition 
solid wax usually contains dissolved air as witnessed by 
its milky appearance. This air lowers the specific gravity 
of wax. 

In the solid state specific gravity of wax varies from 
0.805 to 0.811 (43.0—44.3 API) but in the liquid state 
it ranges between 0.88 and 0.92 (22.3—29.3 API). Expan- 
sion coefficients of petroleum waxes were studied re 
cently.*' 

Specific gravity of asphalt is difficult to approximate but 
it is usually higher than that of water. 

Cracked petroleum products have high specific gravities 
because thermal decomposition favors formation of aro- 
matic hydrocarbons. Kerosine fractions that are heavier 
than water are obtained by the repeated cracking of petro- 
leum fractions. 

Specific Gravity of Gases 

Specific gravity of gases is seldom determined at the 
refineries. If such information is needed, the specific grav- 
ity is calculated from the known composition of the gaseous 
mixture by making the assumption that it is an additive 
property. In the oil fields specific gravity of gases is fre- 
quently determined and used in the solution of transpor- 
tation and other problems. Several methods are available 
for this purpose.** Of these methods the effusion method 
and the gas density balance method are the best known. 


Diffusion Method 


The diffusion method is based on the principle that the 
density of a gas is proportional to the surface of the time 
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required for a given volume of it to escape through a nar- 
row orifice. The apparatus consists of two concentric cylin- 
ders. The outer cylinder is filled with water and the inner 
cylinder is filled with the gas. The top of the inner cylinder 
contains a valve and the orifice. Gas is introduced under 
a slight pressure by opening the valve until the water is 
displaced into the outer cylinder. Then the valve is closed, 
the orifice is attached, and the gas in the inner cylinder is 
allowed to escape through the orifice by opening the valve 
again. This gas escapes freely into the atmosphere under 
the pressure of a few inches of water. The time required 
for a fixed volume of gas to pass through the orifice is 
recorded as well as the time needed for air to escape under 
the same conditions. Specific gravity of the gas is calculated 
as follows: 
S (Time for gas flow)? 

we So (Time for air flow)* 

The accuracy of the method is improved by introducing 
corrections in the formula’ which reduce the 
experimental error to less than 2 percent. 


above 


- Gas Density Balance 

The gas density balance is considerably more reliable 
for measuring gas densities than the above instrument. 
The balance makes use of the principle that densities of 
two gases are inversely proportional to their pressures 
when they have an equal lifting force. The balance consists 
of an air-tight hollow cylinder enclosed in an air-tight 
chamber. Gas is compressed into the chamber until the 
pressure is reached at which the cylinder just begins to 
float. This pressure is recorded as well as the pressure of 
the air at which the cylinder floats. The density of the gas 
is calculated by dividing the air pressure by the gas 
pressure. 

The Pickering balance*® adopted by the Natural Gaso- 
line Association of America and the Edwards balance pre- 
ferred by the U. S. Bureau of Standards are not port- 
able. A portable balance capable of determining specific 
gravities of gases with an accuracy of 0.002 point is 
available.'* 


How to Calculate Densities of Oil Blends 

In calculating densities of oil blends an assumption is 
made that no construction or expansion takes place. This 
is not necessarily correct but the difference between the 
calculated and observed densities is usually considerably 
less than 1 API. The following examples show quick meth- 
ods for making such calculations. 

Example 1: Prepare a blend having a specific gravity of 
0.720 (Oil C) using oils having specific gravities of 0.753 
(Oil A) and 0.602 (Oil B). 

Calculations are made as follows: 
blend 
lent 


Specific gravity Parts u 
of blend by we 


ypecilic gravities 
of components 
0.118 


A (0.753 C-B (0.720-0.602 = 


B (0.602) A-C (0.753-0.720 = 0.033 


The blend must contain C-B (0.0118) parts of compo- 
nent A and A-C (0.033) parts of component B. Changing to 
percentages: 

0.118 x 100 
0.118 + 0.033 
100 — 78.14 


Oil A (sp.gr.0.753) 78.14 wt.% 


Oil B (sp.gr. 0.602) = 21.86 wt.% 
100.00 wt.% 
Example 2: Determine composition of blends having a 
specific gravity of 0.68 and containing three components 
having specific gravities of 0.60, 0.72 and 0.80. 
Many combinations of the three oils are possible. All 
these combinations can be found by making use of a tri- 
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angular diagram and employing the following method. 

Calculate composition of blends having a specific gravity 
of 0.68 but containing only two of the component oils. Two 
such combinations are possible. They are determined using 
the method shown in Example 1. 

a. 40 wt.% of oil having a density of 0.80 
60 wt.% of oil having a density of 0.60 
b. 33.33 wt.% of oil having a density of 0.60 
66.67 wt.% of oil having a density of 0.72 

Plot these points on the triangular diagram and connect 
them by a straight line as shown in Fig. 2. This line con- 
nects all points representing the possible combinations of 
the three components having specific gravity of 0.68. 

Methods shown in the above example are applicable for 
the solution of similar problems if properties are additive. 

Petroleum oils expand considerably on heating. Tables 
are available for calculating their expansion with the rise 
in temperature.* The light fractions expand more than the 
heavy fractions. Oils obtained from different fields and hav- 
ing the same specific gravity may not expand equally but 
variations are small and they were neglected in the prep- 
aration of the tables. However, the differences in thermal 
expansion of light and heavy fractions are of a greater 
magnitude and had to be taken into consideration. The 
tables cover a narrow temperature range. This range is suf- 
ficient for testing but not for engineering purposes. 

Changes in oil densities over wide temperature ranges 
are known only approximately.'* Solution of some engi- 
neering problems even require estimation of densities at 
cracking temperatures when the density of the oil changes 
with the time of heating. 

Compressibility of petroleum oils, that is their contrac- 
tion in volume under pressure, varies with temperature, 
specific gravity and viscosity.*:*® Other correlations omit 
the viscosity factor and express changes in compressibility 
in relation to temperature and density only.’® 


Density as a Petroleum Product Specification 
Density alone has little value for estimating other prop- 
erties of petroleum fractions and is seldom included in the 


specifications. However, a few exceptions exist. Trans- 
former oils must meet specific gravity specifications for 
a special reason. In cold weather ice may form and float 
on the surface of the oil in a transformer. This ice may 
short-circuit the electric current and damage the equip- 
ment. For this reason ice must sink in transformer oils. 
Specific gravity of ice is 0.9168 at 32 F. The oil must have 
a gravity higher than 24.5 API for the ice to sink in it. A 
safety factor of a few “API is included in the specifica- 
tions. Gravity may be important for the residual fuel oils. 
Some of these oils are heavier than water, which must be 
drained from the top of the tanks. It is also believed that 
heavy oils have a higher heating value per unit volume 
than the light oils but large deviations from the average 
curve make such statistical correlations of no practical 
significance. 


Specific Gravity Relationship to Other 
Properties 


The mean molecular weight of petroleum fractions in- 
creases with the increase in density. However, the chemi- 
cal composition of petroleum fractions and, therefore, their 
average molecular weight varies widely with the source of 
the oil. When no other data are available, the approxima- 


TABLE 5. Approximate Gravity-Molecular Weight Relationship 
for Petroleum Fractions. 


Gravity, API Molecular weight 
10 430 
2 320 
3») 230 
40 175 
50 130 


60 100 
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FIG. 4. Continuous control of product quality is maintained by 
equipment such as this analytical distillation unit. 


tions shown in Table 5 might be useful for general engi 
neering purposes. They are broad statistical averages. 

The gasoline content of crude oils has only a remote 
statistical relationship to density. For instance, a crude oil 
of 40 API gravity may have the gasoline content varying 
from 40 to 70 percent. With these reservations the data 
shown in Table 6 are presented 


TABLE 6. Approximate Gasoline Content of Crude Oils Having 
Different Gravities. 


Gravity, API Caso 
27 — 30 
30 32 
32 44 
4 6 

ha 40 
Gravity of crude oils is used for establishing the price 

of crude oil obtained from the same oil field. This is justi- 

fied because the gravity of the crude oil of a fixed composi- 
tion changes if gasoline evaporates. 

The gasoline content of natural gas may have a casual 
but not a true relationship to density. The average data 
shown in Table 7 are subject to wide variations." 


TABLE 7. Approximate Gasoline Content of Natural Gas in Relation 
to Gas Gravity. 


Specihe Cravit (rasol 
Air 100 


gal per 1000 


The following simplified example shows why statistical 
correlations of the above type are unreliable. Assume that 
natural gas contains only four hydrocarbons: Methane, 
ethane, propane and butane, and that butane is the hydro- 
carbon to be recovered. Specific gravities of these hydro- 
carbons relative to air are 0.554, 1.038, 1.522 and 2.006, 
respectively. If the gravity of natural gas is 1.000 and it 
contains only two of the above hydrocarbons, one of them 
methane, the other hydrocarbons may be represented by 
92.15 percent ethane, or 46.06 percent propane, or 30.58 
percent butane. Thus the quantity of butane in the gas, 
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and butane is a very valuable constituent, may vary from 
0 percent to 30.58 percent without affecting the gravity 

Percentage of hydrogen (percent H) in petroleum oils 
is said to be related to specific gravity at 15 C, that is 67 F 
(d) as follows 

Percent H 26 15d 

The error that might be involved in applying this equa 
tion to pure hydrocarbons, and, therefore, to their mixture: 
like petroleum may be visualized from the calculated and 
observed data for such hydrocarbons. For instance, benzene 
contains 7.74 percent hydrogen as compared to 12.80 per 
cent calculated from the equation. Isomeric hydrocarbons 
contain the same percentages of hydrogen but their specific 
gravities are not alike. 

The hydrogen to carbon ratio (H/C) in petroleum crude 
oils is related approximately to specific gravity (D) by the 
equation 

H C = 3.86 2.3D 

This relationship is also an approximation because the 
equations developed for the individual classes of hydro 
carbons are not the same as shown below 

Paraffins:; H/C = 3.378 1.60D 

Naphthenes: H C = 3.542 2.2D 

Density is used for predicting the smoke point of kero 
sine. Kerosine is extracted with sulfuric acid and percent 
of the extractable hydrocarbons (E) is correlated to the 
specific gravity of kerosine after extraction (d) and to 
the smoke point (SP) as follows 

Acid refined kerosines 


SP 32 100(d 0 


“~ 


Sulfur dioxide refined kerosines: 


SP 


E . 
32 < + 100(d— 0.785) 


Average deviations of calculated from the experimen 
tally determined smoke points are 0.9 and 1.5 for the 
two formulas, respectively. 

Several attempts have been made to correlate gravity 
and aniline points of diesel fuels with cetane number 
Aniline point is the temperature in F at which equal vol 
umes of oil and None of these 
attempts was successful but Diesel Index is often used as 
an indication of the “paraffinicity” of the oil, that is rela 
tive freedom from hydrocarbons of aromatic type. The 
Diesel Index is calculated as follows 

API Aniline Point 
100 

The above shows that density alone is of little value 

petroleum 


aniline become miscible 


(F) 
Diesel Index 


for estimating performance characteristics of 
products. 
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How to Design 
am Effective, 


Robert B. Meny 
Refinery Engineering Division 


Robert B. Velykis 


Paulsboro Refinery 
Socony Mobil Oil Company, Inc 


ABOUT 15 years ago, the Paulsboro 
refinery of Socony Mobil Oil Company 
developed and patented a simple and 
effective device for mixing crudes in 
fixed roof tanks. Licenses on this de- 
called an mixer, were 
available on a fixed-fee basis 
Letters Patent No. 2,322,- 


vice, eductor 
made 
under U.S 
O87 

Now, Mobil has released 
outright its engineering know-how on 
eductor mixers and has made its patent 
public property. Material in this article 
should enable any prospective user to 
design an eductor mixer for a particu- 
lar service with performance standards 
at least equal to those of previous de- 
signs. Any future requests to the So 
cony Mobil Oil Company for eductor 
mixer designs will be referred to this 


Socony 


article 

Applications of eductor mixers have 
included mixing and blending of chem 
icals, crude, asphalt, acid sludge, fuel 
oil, gasoline, and cracking charge 
stock. As shown in Fig. |, the unit will 
mix liquids without the necessity for 
recirculating large volumes. A small 
amount of liquid is pumped from the 
tank and returned into the back of an 
elbow into the eductor charge tube. 

The suction tube is connected to a 
perforated standpipe mounted in the 
center of the tank. Consequently, educ- 
ted liquid is drawn from all levels in 
the tank to promote thorough mixing 
Eductor discharge tube is mounted so 
that some rotation is imparted to the 
entire contents of the tank. 

In most cases, continuous mixing of 
tank contents can be carried out while 


LOW COST 


TANK 


MIXING DEVICE 


Socony Mobil has released its rights and know-how on 


eductor mixers. Here's complete design data and procedure 


FIG, | 


Eductor tank mixer 


filling. In these instances, it is usual to 
a 5:1 eduction ratio. A 
pumping head of 10 to 30 psig above 
tank head plus system friction loss is 
sufficient to achieve this ratio 

When blending to specification, and 
in other special instances, more ex 
treme prolonged mixing is possible by 
circulating a drag stream from the tank 
Eduction ratios of about 10:1 can be 
used here to shorten mixing time 

Design procedure presented here is 
for fixed roof tank applications. While 
no designs for floating roof tanks have 
been made, several schemes have been 
proposed. R. B. Velykis suggests a pro 
tective vapor-tight sheath installed as 
an integral part of the floating roof, to 
fit over the vertical suction tube, 
equipped with suitable internal guides 


design for 
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Basic 


DESIGN PROCEDURE 
Design Data Required 
Height and diameter of tank 


Location of internal roof sup 
port columns 


Size and location of steam coll 
(if present) 


Specific gravity of Components 
Viscosity of components 


Relative 
nents 


quantity of compo 


Temperature of individual 
components 


Net pressure available on fill 
ing line at tank (minus tank 


head) 
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. The solvent extraction columns of the 5,000 B/SD 
Udex unit ore dramatically framed against the sky 
at the Dethi-Taylor Oil Corporation's Corpus Christi, 
Texas, refinery. 


. Shown here is the Udex unit in operation of the 
Dethi-Taylor refinery, Corpus Christi, Texas. 


. Though highly functional the extraction towers of 
the 5,000 B/SD Udex unit add an element of beauty 
ot the Dethi-Toylor refinery. 
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Platforming — Udex Units Open 
New Petrochemical Market To Delhi-Taylor 


Customer con- 
fidence, plus 
our own contt- 
dence in the 
growth poten 
tial of petro- 
chemicals 
prompted us 
recently to 


, enter this field 
Our investiga 
& tion, some time 
before thespring 
F. P. Sewell of 1956, indi- 
cated a substan- 
tial market { zene to be used in 
synthetic chemicals. We decided to build 
in installation for the production of 
aromatics. We needed a process that 
could smoothly fit into our operation 
a process that could economically 
produce aromatics of highest purity 
After carefully examining the available 
processes, we found that the Udex pro 
cess efficiently and at low cost extracts 
benzene, toluene and xylenes simultane 
ously from a Platformate which we 
could produce in our existing Platform 
ing unit. We were contident the Udex 
process Was our answer 
The next step was a meeting with 
engineers of Universal Oil Products 
Company itn the spring of 1956 to de 
termine the design for the new Udex 
unit. With the design fitted to serve 
our requirements the only remaining 


problem was the time necessary to com 


By F. P. Sewell 


Vice President 


Delhi-Taylor Oil Corporation 


Corpus Christi, Texas 


plete the unit. Accordingly, purchas 
ing and preliminary expediting of the 
major components were left to UOP 
This assured us of the fastest possible 
delivery of these items. We are indeed 
pleased that tn just over a year, fron 
design to on stream, we were able to 
Keep Our promise to our customers 
supplying benzene exceeding nitration 
grade specification. With successful 
aromatic production and a marketing 
program under way, we were also able 
to achieve our basic objective, “prod- 
ict diversification.” 


Increases Value of Products 


\ 5,000 B/SD Platformer, on stream 
since 1953, was designed originally with 
provisions to facilitate its change-over 
to the production of a Platformate best 
suited to aromatic extraction. Since 
1953 this Platformer has been produc 
ng a Platformate used to up-grade the 
octane number of our pool gasoline 
Thus, through converting our produc 
tion to aromatics we were able to raise 
substantially, the value of our products 
from this unit. 

During the planning stages of the 
Udex unit with UOP we also launched 
into yet another phase of our expar 
sion program. As a custom refiner we 
sell motor gascline in quantity to 
several customers. We keenly feel a 
sense of responsibility to maintain the 
high octane level and quality of our 
pool gasoline consistent with the de 


.Production of benzene, toluene and x 


from UOP Platforming” and Udex”® units 


provides Delhi-Taylor profitable 


product diversification 


designed, engineered c. | licensed by 


UNIVERSAL OIL PRODUCTS COMPANY 


@ 30 ALGONQUIN ROAD, DES PLAINES, ILLINOIS, U.S.A. 
More Than Forty Years Of Leadership In Petroleum Refining Technology 


* Trademark of Universal Oil Products Compony 
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mands of today’s high compression 
engines. To this end we made arrange- 
ments with UOP to install another 
Platformer, a 10,400 B/SD unit, and 
a 10,400 B SD Unifining* unit. The 
Platformate produced in this unit, of 
stream in May, 1957, is used as a high 
octane blending component in our pool 
motor gasoline. 

These units are also used to provide 
additional Udex feed stocks. This is 
done by charging a select feed to the 
Platformer-Unifiner in a blocked-out 
operation. The resulting Platformate 
is charged incrementally to the Udex 
unit. This Platformer is our third, and 
the second Platforming unit at the 
Corpus Christi refinery. The efficient 
operation and high quality of products 
from our first two Platformers in 
fluenced our decision to install this 
third Platformer 


Aromatic Production 


Production of aromatics at the moment 
is approximately 2,000 B/SD. The 
growing benzene market includes appli- 
cation in the manufacture of phenol 
and styrene plastics, synthetic fibers, 
agricultural chemicals, detergents 
pharmaceuticals and other chemicals 
Toluene and xylenes are sold as chem 
ical raw materials and solvents 
Toluene finds some use also as a blend 
ing agent In aviation gasoline and 
as a ““super-premium”” gasoline 
blending stock. 


ylenes 


ON ON 
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9. Pumping rate 


10. Blending time required 


Working Drawing 


‘ standardized working 
drawing, showing the essential details 
for a typical eductor mixer design. Crit 
ical flow areas and other dimensions 
that bear common relationships are in 
dicated and labeled to identify them in 
the following design steps. Actual di- 


Fig. 2 is a 


mensions are to be fitted in according 
to specific design requirements 


Basic Design Steps 
1. Design the eductor nozzle 
Establish the eduction ratio 
Size the suction tube 
Size the eductor discharge tube 


Arrange and locate the eductor 
mixer 
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2. Detailed working drawing for eductor mixer 


6. Size the eductor nozzle jacket 


Size and lay out the suction ports 
in the suction mixing column 


Design Step Details 


Eductor nozzle design. Eductor noz 
zle is sized to give a net pressure drop 
of between 10 and 30 psig at expected 
filling or circulating rate. This range is 
considered sufficiently high to give sat 
isfactory eduction ratios for mixing 

Net pressure drop refers to the abso 
lute loss in head through the nozzle 
This means that pressure at the tank 
inlet must be high enough to provide 
for a 10 to 30 psig nozzle pressure 
drop and also counteract tank liquid 
head and piping friction loss 

{ standard correlation of nozzie dis 
charge coefficient vs Reynold’s number 
is presented in Fig. 3. This chart may 
be used in conjunction with the stand- 
ard nozzle discharge formula to size 


the nozzle diameter. Nozzle discharge 


formula ts 
2gh (1) 
where 
: discharge, cu ft per sec 
coefficient of discharge 
area of nozzle, sq ft 


acceleration of gravity 


per sec 


available head at nozzle, 1.¢ 
net nozzle pressure drop, ft 


The Reynold’s number for applica 
tion to the above is determined from 
the formula 


Re 


where 


Q = rate of flow, gal per min 
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Cy* COEFFICENT OF DISCHARGE 


a 


ee 


dpe 


1,000 


RE-REYNOLDS NUMBER 


. Coefficient of discharge vs Reynold's number. 


= density of flowing fluid, Ib 
per cu ft 
= diameter of nozzle, in. 
wu = absolute viscosity of fluid, 
centipoises. 


To calculate the nozzle diameter, a 
nozzle diameter is assumed, the Reyn- 
old’s number is calculated correspond- 
ing to this diameter, the corresponding 
discharge coefficient is obtained from 
Fig. 3, and the nozzle diameter is cal- 
culated from the nozzle discharge for- 
mula. If the calculated nozzle diameter 
does not check the assumed nozzle 
diameter, a new nozzle diameter must 
be assumed and the calculation re- 
peated until agreement is reached. It is 
usual practice to round off the nozzle 
diameter to the nearest ¥%-in. once the 
true diameter has been determined. 

The internal nozzle diameter is used 
as a basis for sizing the remaining noz- 
zle dimensions, i.e., the nozzle length, 
entrance pipe diameter, length of tip 
straight portion, and tip thickness. 
These are labelled |, ed, nl, and tt, 
respectively on Fig. 2. 

Nozzle dimensions bear the follow- 
ing relationship to the internal nozzle 
diameter, dimension d on Fig. 2: 


SS ea ry 
ed = > 2dand < 3d. . . (4) 
2 ele 2 Ero ee: 
Retmed. 3°. . . « 


Selection of eduction ratio, Eduction 
ratio is the ratio of the liquid educted 
from the tank to the quantity of liquid 
passing through the eductor nozzle. 
This ratio is a function of both the noz- 
zle pressure drop and the properties of 
the stock being mixed. However, the 
eductor mixer design is based on using 
a relatively constant nozzle pressure 
drop in the 10 to 30 psig range. Thus, 
the effect of nozzle pressure drop on 
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eduction ratio is eliminated as a varia- 
ble, and the ratio becomes principally a 
function of gravity and viscosity of the 
stock being mixed. 

A satisfactory eduction ratio for the 
eductor mixer design at a nozzle pres- 
sure drop in the 10 to 30 psig range 
will result when using: 


1. For light stocks, i.e., in the naph- 
tha-gasoline range, use an educ- 
tion ratio of 10:1. 


For medium gravity, viscosity 
stocks in the distillate or crude 
range, i.e., about 30 to 45 deg 
API, use an eduction ratio of 
a2 8. 


For heavy viscous stock, i.e., in 
the residuum, asphalt range, i.e., 
below 20 deg API, use an educ- 
tion ratio of 3:1. Care should be 
taken not to mix fluids of flow- 
ing viscosities greater than 5000 
SSU since the experimental data 
did not cover this range. 


For a specific design case, it is 
satisfactory to use an eduction 
ratio between the above values 
using rough interpolation. Most 
of the eductor mixer designs 
have been for medium gravity 
stocks and 5:1 eduction ratios 
have been used. It has been usual 
practice to use 5:1 unless the 
stocks to be mixed are definitely 
heavy and viscous, or very light 
and non-viscous. 


Sizing of suction tube. Suction tube 
diameter is determined directly from 
Fig. 4 after the nozzle diameter and 
eduction ratio have been determined. 
This plot of suction tube diameter vs 
nozzle size with eduction ratio param- 
eters was established for a nozzle pres- 
sure drop of 25 psig, but is adequate 
within the 10 to 30 psig range. 


Sizing of eductor discharge tube. 
Eductor discharge tube is the venturi 
through which both the liquid being 
pumped and liquid being educted are 
ejected into the tank. Diameter of this 
tube (vd on Fig. 2) and its length (vl 
on Fig. 2) are sized based on the fol- 
lowing relationship to the suction tube 


diameter, dimension sd on Fig. 2 


vd % sd (7) 
vl = 1.75 sd (8) 


Eductor mixer location and layout. 
Liquid being educted from the tank 
flows from different elevations in the 
tank through a vertical suction mixing 
tube located at the center of the tank 
to a horizontal suction arm and thence 
to the jet assembly of the eductor 
mixer. 

Suction mixing tube is placed verti- 
cally as close to the tank center as pos- 
sible. It is usually convenient to place 
it alongside of and attached to the cen- 
ter roof support column. 

The eductor mixer assembly proper 
should be placed at the end of the suc- 
tion arm so that ejected liquid is jetted 
tangentially with reference to suction 
arm radius. For medium and heavy oil 
service, i.e., for cases where liquids 
mixed have less than 2 psig vapor pres- 
sure, it is the usual practice to have the 
nozzle deflect upward slightly about 
5 to 10 deg to the horizontal. For light 
oil service where liquids mixed have a 
vapor pressure greater than 2 psig, 
educator is pointed horizontally. 

A vertical distance from the tank 
bottom is selected such that any ob- 
structions, i.e., steam coils, etc., are 
cleared. Usually, two feet from the 
tank bottom will be a satisfactory dis 
tance. 

Suction arm which is the horizontal 
connection from the vertical suction 
tube to the eductor mixer, should be 
times the tank radius. 

The eductor nozzle, once its dimen- 
sions have been established, is located 
in the eductor ell, according to Fig. 2 
Its center is aligned directly with the 
center of the eductor discharge tube 
Its tip is placed so that the center of 
the tip is directly in line with the ex- 
tended outer perimeter of the eductor 
ell. 


Eductor nozzle jacket size. Having 
fixed the position of the eductor nozzle 
and knowing its dimensions, the length 
of the eductor nozzle jacket can be 
determined for fabrication purposes 
A pipe size one size greater than that 
of the nozzle entrance pipe is usually 
selected. 


Suction mixing tube design. The ver- 
tical suction mixing tube should be ex- 
tended upward to within two feet of 
the tank top as measured by the upper- 
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quality proved 
POWELL VALVES 


Fig. 2201—175-Pound W.0.G. Semi- Fig. 6003—Steel 0.S.&Y 
Steel Lubricated Plug Valve Gate Valve for 600 Pounds 


Fig. 86196—Steel ‘LPG Fig. 375—Bronze Gate Valve for 
Horizontal Lift Check Valve 200 Pounds W.S.P. Union Bonnet 
for 400 W.0.G Inside Screw Rising Stem 


Gy — pe 


for quality-crafted flow control 


Ask your Powell Valve Distributor for the facts about quality-proved bronze, iron, steel and 


corrosion-resistant valves, Whatever your flow control problem, there’s a Powell Valve to solve it. 


THE WM. POWELL COMPANY, CINCINNAT! 22, omio ... ith VEAR 
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YOU SAVE WHEN YOU SPECIFY 


BeW ERW Tubing 
For Heat Transfer Equipment 


When you specify B&W Electric-Resistance-W elded 
Carbon Steel Tubing in your heat transfer equip- 
ment, you not only have lower original cost— 
you are assured of savings where they count—in 
operating costs. Its uniform wall thickness provides 
high heat transfer efficiency. And dimensional accu- 
racy from tube to tube assures easier fitting into 
tube sheets with less time required for rolling-in 
operations. 

Used in oil preheaters and heat exchangers at 
major refineries, B&W ERW Tubing is made to 
ASTM and ASME specifications. It must pass rigid 
inspection and testing standards in manufacture. 
Its value has been proved in such heat transfer ap- 
plications as boilers, condensers, preheaters, econ- 
omizers, evaporators, and refrigeration equipment. 


A call to Mr. Tubes, your nearby B&W Tube 
representative, will bring you economical recom- 
mendations plus quick deliveries. Write for Bulletin 
412. The Babcock & Wilcox Company, Tubular 
Products Division, Beaver Falls, Pa. 


TA-7008-PP2 


Seamless and welded tubular products, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels. 























WOZZLE TIP 0 


FIG. 4. Suction tube diameter vs nozzle tip 


various suction ratios. 


most point in the cylindrical shell of 
the tank. The upper end of the suction 
tube is left open. 

A number of suction ports are se- 
lected so that each port is approxi- 
mately one foot from its adjacent port. 
With this spacing the eductor will draw 
at all times some liquid from each and 
every one-foot layer. 

Suction ports are sized for a selected 
port velocity at maximum expected cir- 
culation rate assuming a full tank of 
liquid. Areas of these ports are grad- 
uated linearly, smallest ports being at 
the bottom of the tube, so that pro- 
gressively larger volumes of liquid are 
drawn from each succeeding high layer 
in the tank. This flow distribution of 
educted liquid contributes to thorough 
mixing of tank contents in a short mix- 
ing time. 

Port velocity of suction port flow 
per unit area as it is expressed for con- 
venience is determined from Fig. 5 
depending on the average viscosity of 
the system being mixed. Fig. 5 has 
been derived from the original design 
curve which plotted the inches of net 
head drawdown or suction head vs 
average orifice flow. Since a 12-in. or 
1-ft net head driving force is usually 
employed, Fig. 5 shows these flows vs 
viscosity for this single driving force 
For light stocks the highest port flow 
which has been used in practice is 20 
gal per min per sq in. of port area cor- 
responding to a linear velocity of 6.4 
ft per sec. For heavy stocks the lowest 
port flow which has been used in prac- 
tice is 6.2 gal per min per sq in. corre- 
sponding to a linear velocity of 2.0 ft 
per sec. If mixtures at flowing viscosi- 
ties greater than 5000 SSU, which is 


awe 


TER. INCHE 


diameter for 


above the range of experimental data, 
are to be tried, it is suggested that a 
minimum velocity of 2.0 ft per sec be 
used as indicated on Fig. 5. 

From the total circulation rate, num- 
ber of ports, and average flow per unit 
port area, the average size of an in- 
dividual port or middle port is deter- 
mined. 

Distribution of port area is deter- 
mined by making the area of the top 
port twice that of the bottom and as- 
suming a linear increase in port area 
from bottom to the top of the suction 
tube. Applying this rule, the area of 
the top port will be 4/3 that of the 
average or middle port, and the bottom 
port area will be 2s that of the aver- 
age. It is usual practice, once the in- 
dividual port areas have been deter- 
mined exactly, to round them off to 
the nearest “%-in. for construction pur- 
poses, and then to check the sum of the 
rounded-off areas to ascertain that the 
total area as constructed will be suit- 
ably close to the design area 


Other design considerations. In or- 
der to insure that turbulence due to 
direction change will not cut down 
eduction ratio, anti-swirl vanes are in- 
stalled before each direction change, 
i.e., at the bottom of the suction mix- 
ing tube and just prior to the eductor 
ell. These vanes should be made of thin 
plate in the form of a cross with axial 
length about 1% to 2 pipe diameters 
They should be located about 1-in. be- 
fore the beginning of directional flow 
changes indicated in Fig. 2. 

The eductor ell should be a long ra- 
dius elbow. 

Materials used for the component 
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FIG. 5. Mixture viscosity vs suction port flow 


parts of an eductor mixer assembly 
may be any pipe or sheet metal avail- 
able that can be worked up to the re 
quired dimensions and will stand up 
in service in the fluid in which it is to 
be placed. 

Sufficient rigidity built 
into the eductor assembly to insure that 
the eductor nozzle will remain in exact 
alignment with the venturi axis 

The inlet piping arrangement is an 
important feature of the eductor mixer 


should be 


Either of two piping arrangements may 
be used depending on whether mixing 
while filling will be satisfactory, or ad 
ditional mixing by circulating is desir 
able. Both are shown in Fig. 6 

To mix while filling, 
line is provided leaving the filling line 
upstream of the shut-off valve at the 
tank. This line, of entrance pipe diam 
eter as sized previously, connects to 
the eductor nozzle. All or part of the 
stream entering the tank 
rected through the eductor nozzle de 
pending on the degree of mixing neces 
sary and head available 

To mix the tank contents after fill 
ing, as in a blending operation where 
additional mixing may be required, a 
separate suction line for circulation 
from the tank and a circulation pump 
must be available in addition to the 
inlet line to the eductor nozzle. The 
circulating pump takes suction and dis 
charges back to the tank through the 
eductor nozzle. Pump capacity and de 
gree of mixing required will determine 
the duration of this operation 


a separate inlet 


can be di 
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Use of chlorinated solvents in oil 
fields has led to serious catalyst de- 
activation and equipment corrosion 
problems in catalytic reformers. The 
type and magnitude of the troubles 
encountered due to chloride con- 
taminated feed are outlined in this 
article. The importance of careful 
selection of additives for oil field 
use is stressed. 











THE USE OF SOLVENTS to dis- 
solve and control paraffin deposition 
in oil well tubing and flow lines has 
been spreading throughout Texas and 
Louisiana during the last two years. 
Earlier usage in Ohio successfully 
eliminated “paraffin plugging” by 
periodically treating well casing with 
solvents. The literature recommends 
a 5-gal flush approximately once 
every three months. Some solvents 
for this service may contain from 30 
to 40 percent of chlorinated hydro- 
carbons (trichloroethylene for exam- 
ple); while others have been as high 
as 90 percent (carbon tetrachloride for 
instance). These chlorinated hydro- 
carbons, of course, come back out of 
the wells with the crude oil and enter 
the complicated network of refinery 
operations where they have led to 
serious problems in catalytic reformers. 

The amount of solvent being used 
may seem small. However, the prob- 
lem is aggravated because only selected 
fractions of the crude (in the range of 
100 to 400 F) are catalytically re- 
formed. Since the solvents used also boil 
in this region, they are concentrated 
many-fold before charging to reform- 
ers. For example, in reforming for 
aromatics production, the concentra- 
tion of chloride may increase as much 
as 20 to 25 times in the reformer feed. 
One “S-gal treatment” could easily 
contaminate 25,000 to 30,000 bbl of 
crude with sufficient organic chlorides 
to damage severely catalytic reforming 
operations and affect overall refinery 
operations. When this contamination 
is multiplied by “regular” wax pre- 
ventive treatment in a large number of 
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CHLORINATED 
SOLVENTS 


CATALY TIC 


wells, the economic loss to refiners can 
be enormous! Considering a single re- 
finery situation, it is possible that chlor- 
ide poisoning of reformer operations 
could cause josses of hundreds of 
thousands of dollars in a few months. 

The chlorinated hydrocarbons in the 
boiling range of 100 to 400 F appear 
in the straight-run gasoline and naph- 
tha fraction when the crude is distilled. 
In most refineries, selected cuts from 
this range are processed in catalytic 
reformers. The reformers use a “dual 
function” catalyst. Platinum (as one 
function) promotes the formation of 
high octane aromatics from naph- 
thenes and paraffins. An acidic ma- 
terial, such as a chloride, performs the 
second function; it promotes cracking 


WAX SOLUBILITY - GMS/IOOO ML 


of long paraffin chains (low octane) 
to smaller chains (higher octane). 
Cracking reactions also lead to coke 
formation and catalyst deactivation, 
so they must be carefully controlled. 
In general, because of their expense, 
these catalysts must be run for several 
months between regenerations or re 
newals. Consequently, coking of the 
catalyst must be minimized. 


Yields Decreased By Excessive 
Chlorides 

At reforming temperatures (850 to 
950 F) and pressures (300 to 600 
psig) and in the presence of the plat 
inum, the organic chlorides form hy 
drochloric acid (HCI). This HCI sup 
plies excessive “acid function” to the 


85 90 


TEMPERATURE °F 


Temperature-solubility curves, showing solubility of microcrystalline wax in various solvents 
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catalyst resulting in excessive cracking 
and consequently, rapid coking. Fur 
ther, product distribution is affected 
unfavorably; i.e., liquid yield drops 
off without a compensating octane in 
crease. Maximum yield of high octane 
reformate is obtained when the two 
functions of the reforming catalyst 
(acid and platinum) are in proper bal 
ance. Any shift in this delicate system 
results in degradation of liquid pro- 
ducts to gas. Thus in this case, ex- 
cessive chloride in the feed causes an 
overbalance of “acid” or cracking 
activity and serious loss of selectivity. 
Reformate recovery can drop as much 
as 3 to 5 percent in a few weeks. In 
a 15,000 bbl per day reformer, losses 
of this magnitude can cost as much 
as $30,000 per month in lost product 
value. 

At Marcus Hook, Sun Oil Company 
operates two catalytic reformers. The 
first of these charges selected frac- 
tions of straight-run gasoline (150 to 
260 F) for the manufacture of ben- 
zene, toluene, and xylenes (BIX) 
The second charges virgin naphtha 
(260 to 380 F) for octane apprecia 
tion for moter fuel. The BTX reformer 
has had two very successful runs in the 
past with catalyst life over 100 bbl per 
lb. However, during the third run, ac- 
celerated catalyst deactivation occur- 
red which resulted directly from or- 
ganic chlorides in the feed. At one 
time during the run the chloride con- 
tent of the feed stock was as high as 
70 parts per million (ppm) compared 
to a usual level of less than 5 ppm. 

In some reforming processes, or- 
ganic chlorides are injected into the 
feed stock in concentrations up to 5 
ppm to promote isomerization and hy- 
dro cracking. However, concentrations 
in excess of about 5 ppm result in con- 
siderably more cracking than can be 
tolerated and rapid coke formation. 

It should be pointed out that con 
trolled addition of chloride promoter 
differs greatly from uncontrolled chlo- 
ride contamination. When promoter ts 
used, the concentration is carefully 
regulated taking into account trace 


concentrations of chlorides already 


present in the feed (usually 0 to 2 
ppm). In: addition, the effect in the 
reformer is watched closely and the 
dosage adjusted to give optimum se 
lectivity. No adjustment is possible 
when these materials are included as 
an integral part of the feed. 


Effects on Aromatics 
Manufacture 

Effects observed in the BIX re 
former when the chloride content was 
increased were exactly those outlined 
above: Cracking was increased result 
ing in a decreased hydrogen make and 
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purity; aromatics production dropped 
catalyst deactivation accelerated; and 
in addition, equipment corrosion be 
came serious downstream from. the 
reactors 

As a result of the contamunation, 
the unit had to be shutdown at ap 
proximately half of its expected cata 
lyst life for regeneration of the catalyst 
However, shutdowns are expensive and 
cannot be taken often. Lost product 
value alone from the off-stream time 
can run from $100,000 to $200,000 
When the catalyst was examined dur 
ing the shutdown, it contained about 
times more coke than would be ex 
pected from prior experience 


Solving the Problem 

The chlorides in the feed were 
traced to certain Texas and Louisiana 
wells where chlorinated solvents were 
used to prevent paraffin deposition 
The particular compound in this case 
was trichloroethylene, which boils 
(189 F) within the range which in 
cludes benzene, toluene, and the ( 
and C, naphthenes. While there are rel 
atively few BTX reformers in the in 
dustry, other operators charge motor 
reformers with feeds which have 180 
to 200 F initial. Such feeds would be 
affected Also, other chlorinated hy 
drocarbons have been used, boiling 
both lower and higher than trichloroe 
thylene. In the particular fields where 
these solvents were employed, the re 
former charge fraction from the crudes 
contained as much as 4000 ppm chlo 
ride! These concentrations were, of 
course, diluted to the level found in the 
reformer feed at the refinery by un- 
contaminated crudes. Because of var 
iability of crude blending, the amount 
of chloride in the feed could and did 
fluctuate widely. It should be under- 
stood that the refinery problems cannot 
be solved simply by dilution of the 
contaminated crude because of the ex 
treme sensitivity of the catalyst. Elimi- 
nation of the use of chlorinated 
solvents at the oil field is the only sure 
way to prevent recurrence of this 
problem 

These materials, which are organic, 
cannot be economically removed in the 
refinery by conventional treating me 
thods. Adsorbtion, crude desalting, and 
caustic soda treating are all ineffective. 
Hydropretreating will remove chlo 
rides. However, some refineries do not 
possess a hydropretreater and it would 
be expensive (1 to 1.5 million dollars 
capital cost) to provide one solely to 
protect against an oil field additive 
Further, those who do have pretreaters 
will experience serious Corrosion in the 
stripper section and downstream in the 


gas plant and fuel gas systems, if the 


off-gas enters the refinery system 


THE 


Corrosion is Still Another 
Headache 

Once the organic chlorides are con 
verted to HCI in the reformer, it is 
possible for the HCI to pass through 
a variety of refining equipment and to 
cause extensive corrosion with accom 
panying rapid equipment failure, par 
ticularly where moisture is present 
Reformate coolers and stabilizers are 
the first to be subjected to acid attack 
When the reformer hydrogen contains 
HCI, compressors and H,, purification 
equipment will fail mechanically and 
Based on limited data, 
the chloride content of the reformer 
hydrogen has approximated the chlo 


process-wise 


ride content of the reformer feed. Thus 
concentrations up to 70 ppm chloride 
were found in the hydrogen. Nitrogen 
compounds in the feed stocks react 
with hydrogen to form ammonia and 
in the presence of excess HCI and at 
lower temperatures in the off-gas sys 
tem, form ammonium chloride. This 
salt forms deposits which foul com 
pressor valves and cause compressor 
failure 

Amine scrubbers, designed to re 
moved H.S and to be regenerable, no 
longer function as designed if con 
taminated by HCI. It combines with 
the amine rendering it ineffective for 
removing H.S. Monoethanolamine 
hydrochloride is a rather stable com 
pound but it will dissociate slightly up 
on heating. In the Sun amine re 
distillation unit, reboiler bundles failed 
in about 2 to 4 weeks due to corrosion 

This description illustrates the vi 
tal necessity of careful control of ad 
ditives and solvents in crude produc- 
tion. The greatest assurance of com 
patability with refining operations can 
be obtained by using additives or sol 
vents containing only hydrocarbons. 
For instance, paraffin deposition in oil 
wells can probably be controlled with 
aromatic hydrocarbons which are not 
harmful to refinery operations. Illustra 
tion shows solubility of a microcrys 
talline wax in chlorinated solvents and 
in aromatics. On the other hand, com 
pounds which contain halogens, o1 
other materials which are poisonous 
to reforming catalysts can eventually 
appear in the feed to reforming units 
with disastrous results. They can cause 
damage by decreasing catalyst life, up 
setting the product distribution, and 
corroding equipment. With the vast 
increased usage of expensive platinum 
catalysts throughout the industry, the 
refiner must pay close attention to what 
goes into, and comes out of, the crude 
oil production and transportation 
facilities 
1. J. C. Wright, AP! Drilling and Productior 

Practice, p 380-388 (1951) 


Guy F. Williams, The Petroleum Engineer 


26: B-75 (November 1954) zx*e 
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MICROSCOPY 
In the Examination 
Of Diesel Fuels 


Phase and polarized light microscopy are useful in studying diesel fuels; 
require little time and facts may be discovered with little effort 


F.G. Rowe and 
H. F. Nicolaysen 


Continental Oil Compony 


0: R purpose is to suggest some pos 
sibilities for the study of diesel fuels by 
phase and polarized light microscopy, 
as well as by electron microscopy 
Large consumers of diesel fuel have de 
voted a great deal of effort in recent 
years to the search for economy fuels 
Their problem has been to determine 
how specifications can be broadened 
Quite 


obviously necessary properties of diesel 


without sacrificing efficiency 


Condensed by the authors from the paper of 
he same title, presente at the SAE Annual 
leeting, DP Mict J ‘ 


FIG. |. Blended Diesel Fuel, Untreated. Left: freshly produced 


fuel are storage stability and filter 
ability, and these were formerly tested 
by extended storage at ambient tem 
perature or by accelerated tests. An in 
expensive and rapid substitute for long 
term or accelerated storage using light 
MICTOSCOPY has been suggested by 
Walker and Stanton. McBrian’® has 
advocated the use of the electron micro 
scope as a means of objectively deter 
These ap 
proaches both involve some estimation 
of size, shape, and number of particles 
The newly organized Section C of Re 
search Division V in ASTM Commit 
tee D-2 has been concerned with the 
problems encountered in standardizing 
the electron microscope technique and 


mining diesel fuel quality 


qj ~ 
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providing a scale of rating tuels. ¢ 
tinental is actively participating 
cooperative work 

A range in particle-sizes from 30 1 
0.03 micron creates the problem of 
obtaining suitable magnification. A 
second problem is that of obtaining 
enough contrast between the particles 
and oil in order to make the particles 
readily visible. With a light microscope 
if the oil has a refractive index close to 
that of some of the particles, they ma) 
be scarcely visible by transmitted bright 
field illumination. Poor visibility also 
will result if the particles are transpar 
ent and the oil is highly colored. I 
electron microscopy, contrast of the 


finest particles up to VU 10 micron, m 


Right: aged !2 weeks, 110 F. Electron micrographs, at 5000X 
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FIG. 2. Counting Cell, American Optical No. 


be low if the oil film is too heavy. In the 
comparison of a series of samples with 
the electron microscope for the pur- 
pose of estimating the size and quantity 
of solid particles, there exists the prob- 
lem of depositing and retaining an 
identical quantity of sample on each 
specimen mount. 

In examining a diesel fuel, an im- 
portant problem of the microscopist is 
to describe the physical make-up of the 
coarser particles. For instance, particles 
of 5 microns in diameter and larger, 
which are aggregates of submicron par- 
ticles, may be dispersed or prevented 
from forming by the use of an additive, 


‘ endl ar 


: 


’ 
§ 


FIG. 3. A heavy residual oil. A photomicrograph by bright 


field transmitted light, 300X. 
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1475 Haemacytometer for phase microscopy. 


whereas single particles of 5 microns 
diameter would not likely be affected. 
A correlation of the age of an oil with 
rate of increase in the size and number 
of coarse particles gives an indication 
of stability. 

As examples of how a change in the 
condition of a diesel fuel can be de- 
tected with an electron microscope, we 
have some pictures taken before and 
after aging. The sample was an ex- 
perimental blend whose performance 
and stability were not known. Par- 
ticles which are representative of the 
sample are shown in Fig. 1. The micro- 
graph at the left shows particles present 
in the fresh fuel, and the micrograph 


at the right shows the same sample after 
aging for 12 weeks at 110 F. Maximum 
particle size has increased from ap 
proximately 2.8 to 10.4 
length, and a significant increase in the 
quantity of solids is apparent. This in 
crease and various other physical tests 
indicatec that stability of this fuel 
probably would be unsatisfactory 


microns in 


By becoming thoroughly familiar 
with the shapes, sizes, degree of ag 
glomeration and frequency of par 
ticles occurring in fuels of Known qual- 
ity, the microscopist may find it pos 
sible to predict the performance and 
stability of new or unfamiliar types of 
fuels. Microscopy, especially electron 
microscopy, is now being applied to the 
study of diesel fuels by many of the 
major oil producers and also by the 
larger consumers, the railroads 

For the examination of a diesel fuel, 
the microscopist should consider the 
electron microscope and one or more 
types of optical microscopes, such as 
the phase and polarizing microscopes 
Most electron microscopes can now be 
used for magnifications as low as 
1000X. This provides a desirable over 
lap into the range of the light micro 
scope. In the case of a fuel having an 
appreciable proportion of particles 
above 5 microns in diameter, a fur 
ther reduction in magnification for in 
creasing the field of view would be quite 
helpful. This can be accomplished in 
the RCA type EMU electron micro 
scope by installing a wide-angle lens 
(pole piece). This lens lowers the mag 
nification to about 300X, and will be 


FIG. 4. A heavy residual oil. An electron micrograph of the 


sample shown in Fig. 3, 3300X. 
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THIS Oll BURNER NOZZLE contains no trace of sludge 


after 90 days of continuous operation with a heating oii 


:% - 


pitt 


SS 
~~ 


See 
3 


containing Du Pont FOA-2. It hod previously fouled every 


30 days when operating with the same fuel without FOA-2 


CLEAN NOZZLES ee eone example 


of the fuel system efficiency FOA-2 helps you provide 


BY W. E. BETTONEY 


When sludge-clogged nozzles and fil- 
ter screens cause stoppage or reduce 
the efficiency of an oil heating system, 
the fuel often gets the blame. And the 
oil company may lose a customer... 
or lose profit because of the additional 
service required. 

You can help prevent sludge from 
forming by simply adding DuPont 
Fuel Oil Additive No. 2 (FOA-2) to 
your heating oil stocks at the refinery. 
The same additive will also reduce any 


build-up of sludge that may previous- 


W. E. Bettoney is add r 
tives monaoger for the | 

Du Pont | 
Chemicals Division's 


Petroleum 


Eastern Region, with 
headquarters in New 
York City. He previous 

ly wos assistant director 

of the DuPont Petro \ 
leum Laboratory 


ly have formed. By reducing customer 
complaints, FOA-2 can help you pro- 
tect your present business and also 
build a decided brand preference for 


your fuel oil. 


Solubilizer and dispersant 
FOA-2 delivers a high degree of pro- 
tection against sludge because it is a 
solubilizer and dispersant as well as 
a stabilizer. It minimizes incompati- 


bility between mixed fuels. Being non- 


SEE DU PONT'S "SHOW OF TRE MONTH’ 


metallic, FOA-2 is ashless, too. This 
means that it burns completely, leay 
ing no deposit to interfere with the 
operation of electrical controls 

To gain its advantages, try Du Pont 
FOA-2 in your own fuel oil stocks 
now. Ask any Petroleum Chemicals 
Division representative for free sam 
ples and the new descriptive booklet, 
or write E. I. du Pont de Nemours & 
Co. (Inc.), Petroleum Chemicals Di- 


vision, Wilmington 98, Delaware 


ON CBS 


Tetraethyl Lead 


Better Things for Better Living 
. through Chemistry 
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and other 


Petroleum Additives 
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FIG. 5. The same heavy residual oi! as in Fig. 3. Bright con- 


trast phase micrograph, 300X. 


found to be a valuable asset for prac 
tically all applications of the electron 
microscope. This reduction in magnifi- 
cation to 300 times makes visible an 
area greater than one opening of the 


usual specimen grid. The Athene 150 


grid made by Smethurst Highlight 
Ltd.,* has much larger openings and 
increases the field of view several fold. 
Another important advantage of using 
lower magnification is that direct com- 
parisons with light microscopical 
images are possible. 

Keeping in mind the versatility, con- 
venience of micrography and great ex- 
tension of visibility of the electron mic- 
roscope, we have found that a light 
microscope is still a valuable aid in the 
study of diesel fuels. It provides a rapid 
method for making a count of the plus- 
micron particles, which to the consumer 
are more significant than the submicron 
particles. Examination of the solid par- 
ticles in the presence of the oil simu- 
lates to some extent the conditions 
existing in storage. It has been our ex- 
perience that observations made with 
the light microscope also are helpful in 
providing some confirmation of those 
made in the electron microscope where, 
because of the exposure of the sample 
to high vacuum and rise in tempera- 
ture, questions have been raised as to 
whether or not changes in the sample 
may have occurred before the image 
could be observed. 

With an American Optical blood 
counting cell an exact volume of diesel 


*Address: Sidcot Heaton, Bolton, Lancashire, 
England 
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EO SOR EMT wn 
FIG. 6. This same heavy fuel oil shown in Figs. 3, 4, and 5, in 


i 


a photomicrograph by partially crossed polarizing prisms 


300X 


fuel is confined to an accurately ruled 
area. The counting cell illustrated by 
Fig. 2° has a ruled area 3 x 3 milli- 
meters, and a depth of 0.1 millimeter 
The distance between the lines of the 
smallest squares is 50 microns, and the 
volume contained in each of smallest 
squares is 0.00025 cu millimeter. The 
50 micron spacings also provide a con- 
venient internal size standard. 

A heavy residual oil is shown in Fig. 
3, as it appeared by transmitted illumi 
nation in the A.O. Counting Cell. The 
particle size was estimated to range 
trom less than | to 30 microns. An esti 
mate of the concentration and size-dis- 
tribution of particles one micron and 
larger in the heavy residual oil is shown 
by Table | 


TABLE 1. Particle Count and Size 
Distribution 


Per Cubic Millimeter 


SIZE RANGE NUMBER 
20-30 microns 100 
5-20 microns 2,200 
1-5 microns 98,000 


The appearance of the same oil in the 
electron microscope is shown in Fig 
4. The number of particles less than a 
micron is shown to be many times 
greater than the number of plus-micron 
particles. In addition to resolving these 
extremely fine particles, the electron 
micrograph indicates that some of the 
coarse particles, such as indicated by A 
in Fig. 4, are aggregates of only a few 

*Courtesy of Dr. A. H. Bennett, Research 


Division, American Optical Company, South- 
bridge, Massachusetts 


particles, whereas the type indicated by 
B are composed of large numbers of 
much finer particles whose size corre 
sponds to the discrete particles sur 
rounding the aggregates 

To illustrate the advantage of phase 
microscopy in improving contrast, the 
same area was photographed using a 
bright phase contrast objective as illus 
trated by Fig. 5. The finer particles are 
shown to be more readily visible than 
by regular transmitted illumination 
Phase miscroscopy is especially help 
ful in improving contrast of highly 
transparent particles. In the phase mi 
croscope, a diffraction plate has been 
added within the objective. An annu 
lar diaphragm has been added below 
the condenser. This retards the central 
‘4 wave length. The wave dif 
fracted by the specimen is then rein 
forced by the wave transmitted through 
the surrounding space to form an 
image of the particle that is brighter 
than the background 

Polarized light is another type of 
illumination which offers a possibility 
of improved contrast over usual bright 
field illumination. In addition it makes 
possible numerous determinative opti 
cal properties, namely isotropy vs 
anisotropy, one to three principal re 
fractive indices and several others.*:* 
This type of microscopy is primarily 
applicable to the study of crystalline 
particles. We have observed that many 
fuels have a considerable proportion of 
anisotropic crystalline particles. The 
polarizing microscope therefore pro 
vides a means of differentiating and 


wave by 
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possibly identifying crystalline phases 
occurring in a diesel fuel. Fig. 6 shows 
a micrograph of the previously shown 
heavy oil by partially polarized light. 
Occasional bright or anisotropic crys- 
tals are readily visible. The major por- 
ton of the particles appear dark, how- 
ever, and therefore are cubic, if crystal- 
line, or are not crystalline at all. The 
anisotropic crystalline material in this 
sample, on the basis of these and other 
data, has been identified tentatively as 
a Wax 

All microscopical data is best used 
in conjunction with pertinent 
ard physical tests such as insoluble and 
soluble gum content and color stability 
Whenever possible, microscopical data 
should be correlated with diesel engine 
performance and condition of engine 
parts. The results obtained with phase 
and polarized light microscopy indi- 
that there is a sound basis for 
their use in the study of diesel fuels 
Microscopical methods generally do not 
require a great deal of time, and im- 
portant facts may be discovered with 
comparatively little effort 


stand 


cate 
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LAUGH WITH BARNEY 


Iwo women met in the physician's re 
ception room. Sometime after their open 
ing discussions were complete, the subject 
turned to their personal ailments 

“I'd give anything to have a baby,” said 
one ,“but I guess its hopeless.” 

“I know just how you feel,” said the 
other, “my husband and I had the same 
trouble. But, everything is alright now. In 
fact, I'm due to give birth next month 
That's why I'm here.” 

“How did you ever do it?” 

“I went to a faith healer.” 

“Oh, we tried that. My husband and I 
went there for nearly six months. It didn't 
help a bit.’ 

‘Silly girl!’ 
by yourself.’ 


* chided the other. “Go there 


Science has discovered the missing link 
between animal and civilized man 
It is us 
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Quick, to- 
ane 


Cheek Out. 


wuhese odor 


Many operators place a single purchase order with Glitsch for both the tower 


internals and the pressure vessel itself 


in order to save time and money and to 


afford a more efficient operation. One inspector can check out the entire job— 
which also saves time and expense. Glitsch is completely equipped to fabricate 
any design and type of pressure vessel—built exactly to our customer's process 
specifications—according to all code requirements, at competitive prices, and 
with a quality of workmanship that is unexcelled by any other plant in the indus 
try. A complete set of drawings is furnished with every job and the services of 
Glitsch field personnel are always available when required. No job is too small 


nor too large; we can fabricate vessels as large as 12'% 


x 162’, completely 


equipped with walkways and platforms. 

Calling in a Glitsch man at the earliest possible stages is one way you can be 
sure that regardless of the process, your project will be expertly engineered 
and fabricated. Your nearest Glitsch representative will be glad to give you illus 
trated literature and additional details on this and other Glitsch equipment 
without obligation. Fritz W. Glitsch & Sons, Inc., P.O. Box 6227, Dallas, Texas 
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Automation in Refinery Product Blending — Direct blend- 


ing of No. 4 and 5 fuel oils from No. 2 and 
No. 6 tankage reduces processing costs and 
tankage requirements. Continuous blending 
of cutback asphalts offers operating econ- 
omies, too. Here are the problems involved, 
and the equipment and operating techniques 


employed 


COMTENVOUS BLENDING OF 


FUEL OILS AND ASPHALTS 


Lawrence Lowy 


Proportioneers, Inc 


IN THE first part of this series we 
started to discuss continuous blend.ng 
of petroleum products.':? However, we 
digressed for two months to establish a 
solid grounding in the elements that go 
to make up various systems. Having 
now described such things as control 
loops, positive displacement meters and 
pumps, etc., let us investigate the ap- 
lications for which they are combined 
to effect the desired results 

Present-design systems cover a wide 
range of petroleum products. We will 
start with the simple, two component 
schemes, and in later articles work into 
the multi-component problems. For 
the most part, blending of two com- 
ponents finds its greatest application 
where black oils are involved. And 
probably more blenders are found in 
service on intermediate fuels (No. 4 
and 5) than for any other application 
at present. 

Why this rapid acceptance? Ease of 
meeting specifications, economics of 
additional tankage, and ease with 
which a marketer can produce it ac- 
count in a large part for inroads here 
while other biending applications take 
longer to become proved and estab- 
lished. Another reason concerns the 
considerable attention given to the cost 
of No. 2 fuel oil and that of yas in 
areas where they compete. 

Only large installations with medium 
to heavy burner loads can justify the 
commercial No. 6 oil burner. Stores, 
office buildings, schools, dairies, apart- 
ments, and light industry falling into 
the middle category had to previously 
content themselves with No. 2. Now 
though, a No. 4 or 5 oil is becoming 
more readily available, produces satis- 
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factory operation in converted No. 2 Stallations equipped with preheating 
burners handling the non-household facilities.” Other specifications cover 
heating load and offers considerable water and sediment; in the case of No 
cost savings over No. 2 oil. But, rather 4 the limit is given as 0.5 percent while 
than buying his No. 4 or 5 as he buys for No. 5 it is given as 1.0 percent 
No, 2 and 6, the marketer can blend Sometimes both of these fuels must be 
it as the demand develops. And he does low in sulfur content, yet the specifica 
it for less than the No. 4 or 5 would tion provides a “no limit” range for 
cost him as an already blended product maximum sulfur percentage 
by about 5 mils per gal! In general, today’s No, 4 fuel will 
have a viscosity falling within a range 
Specifications on No. 4 and of 60 to 100 SSU at 100 F. The No. § 
No. 5 Fuel Oils will range between 92 and 125 SSU at 
What constitutes this intermediate 100 I 
No. 4 and 5 oil? The United States The foregoing specifications cove 
Department of Commerce, Commer too broad a range to meet the require 
cial Standard CS-12-48, gives rather ments of specific burner installations 
broad specification limits on these two Because of the wide range in which 
fuels. For example, one of the most any fuel designation can fit, it is ap 
widely used means of classification is parent that different plants in various 
viscosity; for No. 4 oil the standard locations will be calling for different 
gives the range as 45 to 125 SSU at fuels under the same number designa 
100 F. The range on No. 5 is 150 to tion. As a result one supplier gets com 
400 SSU at 100 F. In addition, the No plaints on his product, while another 
4 is described as an “oil for burner*in finds ready acceptance both classi 
stallations not equipped with »pseheat- fied as the same product. Clearly 
ing facilities,” and the No. 5 descripXan tailor-made blends can satisfy any 
reads, “residual type oil for burner in- condition 
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FIG. 22. Ratio control system for continuous blending. 
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Lowers the dewpoint of thousands of cubic feet of gas 
per minute...chis giant Lectrodryer grew from a 
simple listing of requirements. That's all our engineers 
need to design and build a performance-assured drier 

. and it's the kind of know-how applied to the 
smallest Lectrodryer! 


For any-size drying problem... 





LECTRODRYER* 


The Lectrodryer shown above is a very- 
special-purpose drier . . . a giant compared 
to what you may need. But you can have 
the same breed of efficiency and reliability 
in a Lectrodryer that meets your needs 
exactly .. . even a little fellow to handle 
a few cubic feet of air, gas or organic 
liquid per hour. 

Our wide experience has resulted in 
proven design and construction techniques 
that are readily adaptable to all types of 
requirements. No matter what capacities, 
temperatures, pressures or other factors 
are involved, we can doubtless supply 
a guaranteed-performance Lectrodryer 


which will match your requirements. 

Lectrodryer’s thoroughly-tested and 
broadly-applied principles will save you 
costly engineering and building time... 
and the DRY ing installation usually costs 
less than a “build-it-yourself” drier. 

Stop the attack moisture is making on 
your product or processing operations the 
fast, sure way. Whether DRY ing require- 
ments are big and tough, or relatively 
small and uncomplicated . . . ask fora 
Lectrodryer quotation today. Pittsburgh 
Lectrodryer Division, McGraw-Edison 
Company, 334 32nd Street, Pittsburgh 
30, Pennsylvania. 


"REGISTERED TRADEMARK U S&S PAT OFF 


Lectrod ry 
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NOTE ITEMS BRACKETED TO BE 
AIR SUPPLY FURNISHED BY OTHERS 
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DRIVE MOTOR 

SPEED REDUCER 

BLEND RATE VARIABLE SPEED 
TRANSMISSION 

CONSTANT RATE GEARS 
COMPOSITION VARIABLE SPEED 
TRANSMISSION 

VARIABLE SPEED RATE SETTING DIAL FILTER 
DIFFERENTIAL UNIT REGULATOR 

AIR CONTROLLER W . SHUT OFF VALVE 
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FIG. 23. Fuel oil blender with independent comparator drive 
mechanism. 
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Methods of Supplying 
Intermediate Fuel Oils 

In the past, No. 4 and 5 fuel oil was 
furnished as a direct distillation pro 
duct. This has become uneconomical 
as production has called for more 
severe processing and subsequent re- 
duction in middle range products. This, 
of course, has cut most severely into 
the heavy distillate fuels. And, as a re- 
sult, these products must be refinery 
blended. Because of this, and because 
of the availability of suitable equipment 
for blending in-line at the terminal 
direct to the transports, the many mar 
keters are producing their No. 4 and 5 
products directly from No. 2 and 6 
storage. 

Somewhat allied with blending of 
heating oils is the supplying of inter- 
mediate grades bunker fuels for diesel 
ships. This is a rapidly growing field 
because of the development of a 
buyers’ market in which a ship’s engi- 
neer specifies his viscosity needs. These 
usually range from a Redwood No. 1 
of 200 to 1500. 

Still other black oil problems may be 
economically and efficiently solved by 
blending operations — production of 
low sulfur No. 6 oil. Often industries 
such as glass and steel require a mini- 
mum of sulfur to avoid its excessive 
appearance in these products. By com- 
bining a very low sulfur bunker with 
the less costly high sulfur bearing 
bunker, a specification sulfur can be 
produced at a cost saving over the base 
low sulfur material. 
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Continuous Blending Techniques 

By combining individual sensing, 
reporting, comparator and corrective 
elements, a closed control loop of 
feedback arrangement can be devel- 
oped.' In the case of intermediate fuels, 
we can, in a sense, recombine No. 
and 6 to form a product whose specifi- 
cations (particularly with respect to 
gravity and viscosity) lie somewhere 
between the two base stocks used. With 
the knowledge of the base stock quali 
ties we can establish and control the 
percentage of each to make the desired 
end product 

The blend proportions can be ad 
justed so that viscosity, gravity, pour 
point, sulfur content or any other speci- 
fication can be readily produced within 
the ranges of the two products being 
blended. This is the whole object of a 
blending operation 

Various methods are used to perform 
a blending operation. Some are so 
crude as to endanger the customer rela 
tions because of lack of any sort of 
control, For example, a supplier might 
pump the necessary gallonage of No. 
2 oil to a truck and top it with the re- 


quired amount of No. 6. It is hoped 
that in transit there will be sufficient 
agitation to insure homogeneity. But if 
this doesn’t occur, there may be a 
costly service job or loss of the 


customer. 


Flow Ratio Control System 
Another simple approach, but one 


which leaves much to be desired, is 
similar to the flow rate control scheme 
described in Part 1, Fig. 5 and 6 
(Page C-60).' Each of two meters, o1 
sensing elements transmit rate to the 
respective comparators previously set 
by hand for desired flow. This would 
be satisfactory as long as all other con 
ditions remain constant it could not 
tolerate truck loading as any change 
in filling rate would upset settings 

An alternate scheme, referred to as 
ratio control (Fig. 22), would provide 
for comparator adjustment by means of 
the signal from the primary flow so 
that flow changes of primary would ad 
just secondary comparator set point 
(manually set as to ratio) and require 
secondary to stay in step. When the 
meter signal, in either arrangement 
does not match setting, then a change 
in the output signal to the control valve 
takes place in order to return the met 
ered rate to the “set point.” 

While this scheme operates well on 
low viscosity fluids, it will cause rather 
wide errors in high viscosity fluids. In 
addition, the metering range is narrow 
Any attempt to make it respond to flow 
changes occuring as the truck loade: 
varies his valve setting will produce 
upsets and fluctuations that may throw 
off the blend. 

If, instead of differential meters, we 
substitute positive displacement units 
we immediately increase the capacity 
of the sensing element. Where, at best, 
a range of 3.1 is possible with the ori 
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you can meet any lubrication specification if you 


BLEND WITH ENJAY PARANOX® 


(DETERGENT-INHIBITOR ADDITIVES) 


Blended with Paranox, lubricants can be compounded to combine both minimum 
wear and maximum engine cleanliness characteristics. That’s why more and more 
refiners and blenders are relying exclusively on Paranox in formulating lubricants for 
heavy duty equipment and all engines that are subjected to tough operating conditions. 


Through years of intensive research and development work with manufacturers and 
oil companies, Enjay has developed the only complete line of high quality additives 
(Paramins®) that can assure marimum performance characteristics. Why not let 
this experience and know-how work for you? Contact the Enjay Company today. 


ENJAY COMPANY, INC., 15 WEST Sist ST.,NEW YORK 19, N.Y. 


Akron ¢ Boston « Chicago « Los Angeles « New Orleans « Tulsa 
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fice type meter, PD units, on viscous 
products, can do better than 10:1. In 
addition, accuracy becomes a matter 
of plus or minus 0.5 percent rather 
than the plus or minus 3 to 5 percent 
with orifices. 

An arrangement like this has ad- 
vantages over the rate or ratio control 
scheme using orifice type meters. The 
comparator unit now becomes a geared 
differential device shown in the first 
article, Fig. 7 (Page C-62).* Any devia- 
tion from “set point” or control must 
be overcome. To do so, requires that 
the spider or differential return and 
make-up the over or under feed. But 
in the former arrangement any upset of 
controller requires that the action be 
such as to assume the correct position 
but not to sense and make-up the error 
that causes the upset. In brief, the 
geared differential can be said to have 
a “memory”; an ability to store extent 
of upset and then, when corrective ac- 
tion is applied, make-up the upset pro- 
ducing quality. 

One more step, that of freeing the 
meters of the comparator drive opera- 
tion and letting a separate source 
handle this, produces the latest arrange- 
ment used in fuel blending operations. 


CONVERSION OF HEAVY 


SSU « 1000 











ro 


This is shown in Fig. 23. 

With this arrangement, No. 2 fuel 
can be handled at ambient tempera- 
ture; it is recommended that No. 6 
be handled at a temperature somewhere 
between 120 and 130 F. Products are 
measured by the meters designated “K”’ 
and “L” and feed directly to the loading 
rack. The function of the meters is to 
report measured flow to the control 
cabinet in which desired proportions 
have been established. The controlled 
component meter is mounted in the 
No. 2 fuel line while the primary meter 
is located in combined flow or No. 4 
fuel oil line. Reason for this latter 
location is twofold. It provides full 
utilization of the meter range instal- 
ling it in the No. 6 fuel line under nor- 
mal viscosity conditions would mean 
that the upper limit of meter capacity 
is reduced by some 20 to 30 percent 
of capacity. 


How the Ratio Control 
System Works 

In the control device or cabinet, a 
constant speed motor “A” operates 
through a mechanical speed changer 
“C” to drive into a geared mechanical 
differential device mounted for each of 


STOCK VISCOSITY 


SSF AT (22°F 
MEAVY RESIDUAL ON 
ACTUAL VISCOSITY 


FIG. 24. Conversion of viscosity units for heavy stocks 
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the meters stations “G”; only one set- 
ting is made by the operator. This is 
percentage setting for No. 2 oil. An 
input from the meter drives one side 
of the differential device while the out- 
put from the motor driven source, 
suitably reduced through the speed 
changer, drives the other side. In es- 
sence then we are saying that the meter 
rotation must match the rotation es- 
tablished by the blender cabinet. Should 
these two gears, being driven in oppo- 
site directions, be rotating at slightly 
different speeds (indicating that our 
metered rate is not exactly matching 
our required rate) the little spider or 
differential riding between the gears, 
will start to move in one direction or 
the other. Since this spider is pinned 
directly to its center shaft, it will cause 
the output shaft from the differential 
to rotate, This drives into an air con 
troller “H,” and will produce a change 
in air signal to control valve “M” in 
the No. 2 fuel line assuming the 
differential device for the No. 2 line 
is the one under consideration 

The control valve now moves to a 
new position to either increase or de 
crease the flow through the meter so 
that it will speed up or slow down to 
match the opposite rotating gear from 
the blender cabinet drive source. Bas- 
ically, this is a closed control loop or 
feed back principle in which we are 
continuously measuring a variable, 
comparing it to a base condition and 
adjusting if there is disagreement 

This same operation would follow 
for the No. 6 flow if we wanted to 
maintain a constant rate, i.e., the total 
blend meter would have to match a 
manually set speed from the drive 
source and any deviation would call 
for valve adjustment in the No. 6 fuel 
line. It is not practical though to make 
the system operate at fixed rates - 
this may cause spillage, and prevents 
operator loading control. Instead, the 
system is designed to be flow respon 
sive. The operator at the fill nozzle 
controls the blend rate. Now, instead 
of using the output from our air con- 
troller to position a valve in the No. 6 
line, we will use it to adjust the blender 
cabinet drive speed. In other words, the 
No. 4 line meter “K” paces our system 
If the operator starts to cut back at his 
nozzle, the meter drive into the differ- 
ential slows and causes the spider to 
reset the controller. The air signal from 
this goes to pneumatic positioner “P” 
which slows motor drive to differential 
It also delivers a proportionately slower 
speed to No. 2 differential system so 
that the percentage of secondary always 
remains at the established value — no 
matter what the flow rate. 

Another feature is incorporated 
Should the No. 6 fuel oil pump also 
supply direct to the rack simultaneous 


REFINING ENGINEER, December, 1957 





DUPONT 


Number 82 in a Series of Bulletins for the Petroleum Industry 
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Here’s new proof of the 
solubilizing power of FOA-2 


DuPont Fuel Oil Additive No. 2 has long been 
known as an exceedingly effective fuel oil-stabilize 
and sludge-dispersant and solubilizer. The first two 
qualities have been repeatedly demonstrated in 
field performance, and now the solubilizing power 
of the additive can be demonstrated also 

The demonstration is quite simple and can be 
made with no more equipment than a heat source 


(steam bath) and two small vials of fuel. The fuel 


10:30 A.M., SEPTEMBER 23, 1957 


4 1 P.M., SAME DAY 5S 10:30 A.M., NEXT DAY 


is kerosine with a small amount of benzene contain 
ing dissolved sludge. FOA-2 is added to one of th 
fuel samples; then the benzene is boiled off of both 
samples. The time-lapse picture story (below) tells 


the story 
How FOA-2 solubilizes 


The photos show that at the beginning slud IS 


vs 
_ 


soluble in the fuel, becoming insolubl 


al 
é, 


= 
» 


3 11:42 A.M., SAME DAY 


1. These bottle both contain 99 

! benzene and ao small amoun 

(15 mag/l100m which s soluble 
blend. To the bottle at right 

FOA.-2 has been added. This is the 
recommended for protecting fuel o 
1,000 bbi.) 

2. The samples have been heated fo 
vtes in boiling woter to evaporate the be 
Siudge is already starting to appeca 
bottle at left, not 
3. Note in cut 


sludge particles of left, and ciarity of FOA-2 


bottle of right 


3} agglomeration of 


protected oi! ot right 
4. Sludge formation has settled to bot? 
Solution at right remains clear 
5. Most of the smal! sludge part 
hand bottle have now settled. Afte 
FOA-2 protected o st sh 

vdge precipitation, and w 


almost indefinitely 
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Solubilizing Action 


only when the aromatic solvent portion 
benzene) is removed. The right-hand 
bottle shows that FOA-2 keeps the 
sludge soluble, whereas it gradually 
precipitates in the bottle at left. 

FOA-2 is a long-chain polymer with 
a critical balance between polar 
oil soluble The polar 
are attracted to non-hydrocarbon con 
stituents or residue partic les, and the 
soluble groups maintain good oil-solu 
bility of the combination 

FOA-2 stabilizes fuel by preventing 
interaction of non-hydrocarbon 
stituents or residue-formers in the fuel 
It solubilizes some residues which are 
just slightly insoluble, and disperses 
other residue particles which a 


oil insoluble. 


Benefits of the additive 


Chese three properties of Du Pont Fuel 
Oil Additive No. 2 keep oils free flow 
ing... devoid of sludge which could 
cause clogging of heating svstems 

They are responsible also for FOA-2’s 
solution of the incompatibility prob- 
lem. The sludge likely to precipitate 
when oils are mixed does not form if 
sufficient FOA-2 is present; 30 Ib. 
1,000 bbl. is usually enough to solve 
incompatibility. 

The third important function of the 
additive is its cleansing of systems al 
ready fouled with sludge. This saves 
the costs of downtime and of having 
systems cleaned manually. 


New book about FOA-2 


We recently published a comprehen 
28-page book about FOA-2. All 


and 


croups. groups 


con 


re quite 


sive 





pu Pont FOA-2 
for Diesel» Heating * Residual fuels 


information you will need is 
included properties, composition, use 
concentrations, handling and addition 
methods, and performance testing data 
Ask any of our representatives for a 
copy, OI drop us a line. 


the basic 





CARL W. FERRIS is manager of the 
DuPont Petroleum Chemicals Divi 
sions Chicago district. This district 
serves the tetraethyl lead and other ad 


ditives needs ot refineries in Illinois 
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Mr. Ferris was pre viously an accou 
manager m the central re 
gion office whic h is he: udq uartered als 
in Chicago. He ——— DuPont ¢ on 
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at the Du Pont Petroleum Labora 
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evlinder cnn 
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studies in the singh 
laboratory. He then did road test work 
with the DuPont Heet of fuel test cars 
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the regional 
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How educators get practical 
industry experience at Du Pont 


When a college > prote ssor tells a class 
of future chemists “how we 
it at the plant,” there’s a good chance 
he’s talking about the sound practical 
picked up in industry 
educators 


used to do 


experience he 

The meth number of 
participating in Du Pont’s summer em 
ployment program enjoy the opportu 
nity of gaining experience and knowl 
edge of industry which help them in 
their They also sup 
plement their incomes by summer 
work. 

In helping educators in this direct 
wav, DuPont and many other indus 
trial companies are contributing to a 
movement directed to the promotion of 
better industry-education understand 
ind. 

Du Pont broadened it: 
gram this vear to include 
high school teachers and college 
fessors. These men and women 
draw on the experience they acquired 
at DuPont plants or laboratories in 13 
different states to help out with the 
vital job of training today’s youngsters 
for tomorrow's jobs in industry and 


ac ademic career,rs 


summer pro 
nearly 60 
pro 
can 


education. 
The summer empleyment of college 
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professors began just after World War 
Il. Recently DuPont emploved high 
school teachers as well 


SALES 


Chicago 3.8 So. M 
Cleveland 15 
Denver 2 Petroleum Club Building 

16th & Broadway 
Houston 2 

705 Bank of Commerce Bidg 
Los Angeles 17-612 So. Flower St 
New York 20 

1270 Ave. of the 
Philadelphia 2.3 Penn Center Plaza LOcust 8 
Pittsburgh 22 ATlant 
San Francisco 4 111 Sutter St EXbrook 2 
Seattle 34003 Aurora Ave MEIr 
Tulsa 11811 S¢ LUther § 
in Canada..DuPont Company of Canada (195¢ 
ted, Petroleum Chemicals, 85 Eg 
Toronto 12 Ontario 


In Other Countries Organic Chemicals Dey 
Export Division, 7447 Nemours Bidg Ww 
98, Del., Olympia 4-5121, Ext. 2962 


OFFICES 


higan Ave RAndolph 6-8630 


25 Prospect Ave SUperior 1-1363 


CApit 


MAdison 5-1691 
Americas COlumbus 


1 Gateway Center 


Baltimore 


nton Ave 


HUdson 1-€ 


REG. U5. pat OFF 


Better Things for Better Living 
..+ through Chemistry 


SEE DUPONT'S SHOW OF THE MONTH ON CBS 


Du Pont Tetraethy! Lead and other Petroleum Additives 
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Stainless transfer lines 
last three times as long 
as carbon steel 


—still no sign of corrosion 


The picture shows the Pure Oil Company Smith’s Bluff Re 
finery at Nederland, Texas. The two-stage distillation unit 
contains both atmospheric and vacuum furnaces, and both of 
them used to have carbon steel transfer lines. They lasted an 
average of 1'4 years 

About four years ago, they replaced the lines with Type 
304 Stainless Steel lines, in an effort to lick high temperature 
sulfur and chloride corrosion. The project was a complete 
success because, after four years, there is still no sign of 
corrosion 

In high-production, modern refineries like this one, ther 
are very few investments that will pay off as well as Stainless 
Steel. Naturally, you get your greatest return when you 
design with Stainless from the very beginning. And you get 
the assurance of service-tested quality when you design with 
USS Stainless Steel 
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with blending, a flow limiting control 
valve in the No. 6 line starts to throttle 
when entire pump capacity is thrown 
to blender. This prevents overspeeding 
blender and maintains a “lid” on 
blender capacity, be it 500, 750, 1000, 
1200 or 1500 gal per min. 


How to Determine Blending 
Proportions 

Generally, viscosity wil! determine 
the end product specification, although 
special applications may call for low 
sulfur or low pour. In the latter case, it 
is a matter of actually making sample 
blends and testing; no simple graphical 
or mathematical solution is available. 

Suppose an end viscosity of 110 SSU 
at 100 F is desired. It is necessary to 
first determine viscosity of both No. 6 
and No. 2. 

This then requires, if No. 6 is given 
in Furol seconds at 122 F, that it be 
converted to SSU at 100 F. Fig. 24 
provides a curve for this conversion, 
and an example is indicated. Having 
determined viscosity values for both 
No. 2 and No. 6 at 100 F in terms of 
SSU, we can plot these on a viscosity- 
composition curve as shown on Fig. 25. 
By connecting the viscosity points and 
finding where the 110 SSU line cuts 


this curve, we can drop a vertical and 
read percentage of both components. 

Viscosity tests require considerable 
time and are generally most frequently 
made to check the heavy oil from a new 
source of supply or from a different 
tank received at a different time. Rou- 
tine checks are desirable to prove that 
No. 6 oil has not stratified during 
storage, etc., or to compensate if it is 
found that there is a variation in the 
No. 6 oil. The No. 2 oil is generally 
very uniform but it is important for the 
accuracy of the estimate made from 
Fig. 25 that the actual viscosity be used, 
not a “book” value. The composition is 
as much affected by two or three SSU 
change in the No. 2 oil as it is by several 
hundred SSU change in viscosity of 
the No. 6 oil. 


Self-Powered Blending Unit 

As long as air and electricity are 
available the foregoing schemes will be 
the logical choices for blending of two 
components. However, reference was 
previously made to bunkering of ships 
with intermediate fuel grades; more 
often than not outside powering is 
unavailable, It then becomes necessary 
to operate control devices with the 
fluids being blended themselves. Fig. 
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USE THIS SHEET TO ESTIMATE BLEND 
COMPOSITION. A STRA NE 
CONNECTING No.6 & No.2 OIL VISCOSITIES 
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FIG. 25. Fuel oil blending — viscosity composition data. 
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26 shows a photo and schematic of just 
such an arrangement. 

In theory, the operation follows that 
covered in previous Fig. 23. Two posi- 
tive displacement meters are paralleled; 
one meters heavy bunker fuel while the 
other measures marine diesel oil. Out- 
put of each meter drives into a side of 
the geared differential device. How- 
ever, in order to provide ratio adjust- 
ment, the spindle output of the high 
capacity or primary meter on bunker 
is reduced by the required ratio. Thus 
its input to the differential must be 
matched by secondary meter spindle 
speed in order to maintain blend 
control. 

With small flows, any upset in the 
differential would cause direct reposi 
tioning of a control valve. However, in 
ship bunker operations, rates of 2000 
to 3000 bbl per hr are encountered on 
lines of 6 and 8-in. size. It then becomes 
necessary to add some sort of powering 
or transducer element to obtain suf- 
ficient force to move a control element. 
An additional problem develops be- 
cause most ship bunkering stations have 
a minimum of electrical power and, al- 
most invariably, no air. 

The solution lies in hydraulic power- 
ing. The very low power rotary move- 
ment of the differential is used to 
position a pilot valve. This, in turn, 
operates a hydraulic cylinder taking 
its pressure and fluid from the line 
differential to position a double plug 
blend valve. The plugs are mounted on 
a common shaft but control separate 
lines which manifold on the blend valve 
outlet. Plugs are 90° out of phase so 
that when movement from geared dif- 
ferential is in a direction to effect in- 
crease of diesel, the plug movement 
while opening the diesel port, will throt 
tle on the bunker port. 

The demand aboard ship — valve 
setting at shipside — will act to con- 
trol blender output. Should either 
stream fail, the blend valve will auto- 
matically rotate to stop flow on the 
other stream. 


Problems in Biending 
Cutback Asphalts 

From 1919 to 1954 total petroleum 
asphalt used for paving in the United 
States had risen from 0.7 to more than 
11 million tons annually. The Federal 
Aid Highway Act of 1956 will provide 
added impetus to this steep growth 
curve. Yet to meet the increase in re- 
quirements with the wide range of 
specifications —- MC, RC, and SC 
grades along with special additives 
tremendous expenditures in tankage 
and real estate are indicated. The cost 
may make the additional business un 
economical. Two-component blenders 
offer a solution. 

Over the years, the pattern that has 
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Another JERGUSON first! 


Rusiprooted 


Gages and Valves 


Here's a new development from Jerguson which has tremen- 
dous significance. Through a special process, Jerguson Gages and 
Valves are now rustproofed inside and out. No more painting or 
paint chipping. No more frozen connections due to rusted threads. 


Jerguson Rustproofed Gages and Valves set entirely new 
standards of long-life and maintenance-free service. You get a far 
superior job initially, and you eliminate the problems of rusting. 
The rustproofed surface is an ideal base for those who prefer to 
paint gages and valves. 


A complete line of liquid level gages, 
valves and specialties 


Reflex and Transparent. With a variety of valves for all installa- 
tions. 

Large Chamber Gages. Minimize boiling and surging effect. Both 
Reflex and Transparent; also with non-frosting gage glass ex- 
tension 

Heated and Cooled Gages and Valves. Complete line of heated 
and cooled gages and valves, in various models, both Reflex and 
Transparent. 

Non-Frosting Gages. Patented design prevents frost building up 
over vision slot. 

Welding Pad Gages. Weld right to liquid containing structure 
and become an integral part of it. Can be staggered for continuous 
visibility. ° 

Wluminators. Explosion-proof construction, UL and CSA approved 
Group G Instrument Piping Valves. Unions, nipples, reducers, 


elbows, tees, valve and bleed valve all combined in one space- 
Rustproofing is now saving unit 
stondord on Jerguson 7 . 
Geges ond Volves 
een > 


Speeded-up deliveries , . A valuable working tool 


We've licked delivery problems with our , . New Catalog No. 305 gives a high-spot condensation 
new, double-size plant working two full of the facts you need in specifying and ordering. Pro- 
shifts. You get good delivery on any Jergu- fusely illustrated with photographs, drawings, cross- 
son Gage or Valve .. . and off-the-shelf , sections, tables, sizes, pressure-temperature graphs and 
delivery on many standard units. other useful engineering data. Send today for your copy. 





Jerguson Gage & Valve Company 


ud E ¢ lj S 0 N 100 Adams Street . Burlington, Massachusetts 
ee linea SS 





Offices in Major Cities. In Canada: Peacock Bros. Utd 
In England: Jerguson Tress Gage & Valve Co. In France: Pétrole Service 


| 
| 
a 


Gages and Valves for the Observation of Liquids and Levels 
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FIG. 26. Self-powered mobile blender. No outside utilities are required; valves and instruments 
are hydraulically operated by the oils being blended 


dev eloped, based on economical use of 
tankage, is to make up indescriminate 
batches of a single grade required for 
state, local private use. Since each 
of the states will sample, test, and ap 
prove, it naturally dollows that local 
and private requirements are thereby 
met. As a result, or perhaps because 
local and private groups have written 
into contracts that it shall meet state 
specifications, the separation of end use 
has all but disappeared. The fact that 
the batches, as made up, must be state 
approved, they must perforce meet 
state specifications. In addition, con 
tractors placing orders with suppliers 
seldom designate end use, i.e. whether 
t 1S a state, private project 
While the pattern thus developed has 
not seriously hurt anyone, the expan 
sion necessary to meet the new highway 
program can require unnecessary ex 
penditures and stretching of facilities 
If the problem is recognized and if the 
highway organizations will accept the 
modernization methods accepted in 
other phases of petroleum manufactur- 
ing, the potential for paving asphalts 
can be fully realized 


local, 
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Because of yecifications 


each cutback grade must ultimately go 


present sf 


to a tank from which a sample can be 
tested. Where many 

for, it 1s often possible 
company to supply only some of them 


grades are called 
for an individual 
limitations. This, of 
competition which 


due to tankage 
course, restricts the 


could ultimately result in reduced 
prices. With increased cutback asphalt 
restriction be 


demand, the tankage 


comes even more critica!. Then too 
many states require a terminal or tank 
age within the state in which each of 
the grades must be stored. Not only 


could this represent additional costs 
in the form of terminals, but also re 
lab facilities and 
capable of performing 
testing. Again, 
uade many potential suppliers and ad 


quires personnel 
blending and 
the costs involved dis 
versely affect the bid prices 
Continuous Asphalt Blending 
Equipment 

Modern blending methods offer ad 
vantages to asphalt cutback production 

The supplier can 
of grades as well 


for all concerned 
expand his range 
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throughput by converting cut 
to base stock storage. In 


reduced to routine on 


total 
back storage 
spection can be 
base stocks and random sampling. Th« 
delivered 


resulting product will be 


within closer tolerances of specifica 


tion no losses occur on hold-up, con 
tamination is minimized. Varying road 


which might now dictate 


conditions, 
compromise to a single cutback grade 


could be easily met due to flexibility of 
blending operation. More competition 
would be encouraged because of the 
lower capital investment for terminal 
facilities thus resulting in lowered 
prices 

A typical installation would be like 
the one shown in Fig. 27 
Base stock supply pumps feed ma 
through positive displacement 
meters and cooler direct to 
rack. The at the fill 
controls filling rate without need fo 


blender itself i 


terial 
loading 
operator nozzle 
readjustment the 
flow-responsive,” maintaining correct 
percent of secondary for full flow rang: 
of blended product 

Pecause of the number of parties | 
volved in cutback sales, we must now 
idd those features which wil insure 
ind record a continuous check on es 
sential specification of end product. It 
the tank sampling method is to be sup 
plemented, sufficient sampling and 
analytical devices must be provided t 
still assure adequate control and 
counting 

Normally characteristics are 
checked for cutbacks Dis 
tillation residue is checked for penetra 
tion, ductility and carbon tetrachloricdk 
solubility. Instead of distilling off the 


solvent, the inspection could be mad 


basic 


laboratory 


on the base asphalt itself. Once tested 
it could then be sealed off for running 
to the blending operation. In this same 
manner, the solvents could also be sam 
pled and sealed off for run to blending 
most important con 
charted by con 
number o 


\ mcosity, the 


sideration, could be 


viscosimete! \ 
available on the mark 


tinuous 
such units are 
today. An uninterrupted record of the 


viscosity of each delivery could be 


maintained and turned in to the state o 
iocal department responsible wr ak 
livery acceptance 


Percentage of distillate presents no 


problem. Each of the meters in Fig. 2 
is equipped with a ticket printer. Just 
as in the case of heating oil deliveries 
to tank car or truck 


readings at start and 


each run would 
have the 


finish of run printed on a card for bot! 


meter 


and supplier as well as inspec 
computation will readily 


trucker 
tor. A simple 
ndicate amount of solvent making up 
the blend equipped 
with automatic temperature compen 
e that both temper 


Meters are also 


sators to assul ature 


are reduced to a base 60 I 
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KEY. 5000 TYPE FITTINGS 
Serve Socony Mobil Paulsboro Refinery 


The heater in this modern refinery is equipped 
with new patented KEY 5000 type return bend 
fittings. Leading refineries everywhere use these 
fittings because they offer dependable and lasting 
service with real economy. 


Our Bulletin No. KR-1057 contains complete 
details about the full line of KEY 5000 type 
fittings. Write now for your free copy. 

KEY Fittings have many distinct advantages, Dept iy 
including simple design for easier maintenance 


and repair, fewer parts for less inventory and 


cost, rugged construction of any desired alloy WM - k- Vi 


for long life and safety, ample corrosion allow- 
oivision of CC f_inpustries 


ance, streamlined crossover port for minimum 


pressure drop and turbulence PLANT: MISSOURI CITY, TEXAS 


MAILING ADDRESS: P. 0. BOX 2117, HOUSTON, TEXAS 


-_ . e 
MANUFACTURERS OF fy Ww AM GATE VALVES Ri QCf LBRICATED PLUG VALVES “a ) KEY-KAST ALLOY STEEL PIPING FITTINGS liyy KEY RETURN BENDS AND FITTINGS 
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BLENDER CABINET 








A— RELIEF VALVE 
STRAINER 
C — CONTROLLED COMPONENT VALVE (SEE NOTE |) 
O — CONTROLLED COMPONENT METER (SEE NOTE 2) 
E- CHECK VALVE 
F-— TOTAL BLEND METER (SEE soTE 5) 
G- ORIVE MOTOR 
H- REDUCER 
J~ GQLEND RATE VARIABLE SPEED TRANSMISSION 
K - COUPLING GEARS 
L — COMPOSITION VARIABLE SPEED TRANSMISSION 
M~ VARIABLE SPEED RATE SETTING DIAL 
“= OW FERENTIAL UNIT 
{* AIR CONTROLLER 
R- POSITIONER 
S- SOLENOID VALVE 
T— MOISTURE TRAP( 8 cusTosm®) 
U- FILTER (ev customer) 
V~ REGULATOR 
W- PRESSURE GAUGE 
X- THREE-waAY TEST COCK 
Y- PNEUMATIC POSITIONER 
Z- RECYCLE VALVE 


NOTE |~ CONTROL VALVE UNDER 2°, OtIT VALVE POSITIONER — 
(NSTRUMENT AIR O'RECT TO DIAPHRAGM 


NOTE 2~ MUST CONNECT TO MGHT HAND CONTROLLER 
MOTE 5~- MUST CONNECT TO LEFT HAND CONTROLLER 











In the event even stricter accounting 
is required, such as a record of the 
particular base tank from which.either 
a base or solvent is fed, the meters are 
equipped with transmitters, These, in 
turn, operate one of several printers 
separately energized by valve interlocks 
on supply lines from each of the com- 
ponent tanks. 

Naturally, the various highway de- 
partments and associated groups can- 
not accept any recommendations for 
change without some period of testing 
and accumulation of data. Some re- 
finers, in co-operation with a number 
of state departments have already in- 
stalled inline blending equipment and 
are accumulating test data for state 
highway groups. 

During and at the end of this time, 
results will be analyzed, reviewed, and 
consideration given to ways in which 
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PRODUCT COOL wt 


SOLVENT PUMP 


SOLVENT 
FROM TANKS 


FIG. 27. Continuous cutback asphalt blending system. 


rrr) 


sampling methods can be improved. In 
this way, while a supplier bears the 
cost of new equipment and facilities, 
part of the cost is defrayed in more 
efficient operation on blending to tanks 
— blends are correct on the first run, 
foaming, as well as light ends loss on 
agitation, is eliminated—time between 
receipt of order and ready-to-ship is 
reduced. In addition, the use of inline 
blending to meet private and local cut- 
back needs proceeds. Meanwhile, the 
supplier can accumulate data with 
which to present this case for state 
acceptance. 

Changes in method of blending as 
well as establishing conformance with 
specifications cannot be made over- 
night. The ideas such as expressed in 
this article as well as those presented 
by others must be given careful test, 
review and consideration. However, 
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the market for paving asphalts could 
not look brighter than it does for the 
next eight years and the industry must 
make a bolt move now to capture it. 


Conclusion 

While this article has dealt with two 
component blending of black oils, the 
possibilities for all types of petroleum 
products are unlimited. Aside from 
those covered here, there are applica- 
tions for intermediate grade motor 
fuels, denaturing alcohol, butane en- 
richment of gasoline, solvents, and al- 
cohol-water, to name only a few. 

Next month we will advance to mul- 
tiple blending operations, with particu- 
lar reference to lube oils. 


References 


1. Concepts in Automatic Continuous Blending, 
The Ref. Engr., Vol. 29, No. 10, p. C-60. 

2. Additive Methods in Continuous Blending, 
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a 
BRAND-NEW 
CONCEPT 
IN FLOW 
TOTALIZING! 


».. THE NEW FOXBORO 
INTEGRATOR 


inherently Accurate! 


Eliminates Inaccurate “Spot Check” 
Counting! 
Continuous integration assures 


highest precision. 


Eliminates Cam and Linkage Errors! 
Unique design balances differential 
pressure signal directly against 
centrifugal force. 


Eliminates Calculations! 
Automatically extracts square root 
shows totals in desired units. 


Eliminates Fire and Explosion 
Hazards! 

Simple, all-pneumatic operation 
requires no electric motors, wires, or 
contacts. 


ITO). 45,0): 10, 


RE< 
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Now you can integrate the flow of all process fluids 
or plant services continuously . . . with new accuracy 
. . . complete safety! The all-pneumatic Foxboro 
Flyball Integrator completely eliminates intermittent 
counting and fire hazard. Its simple, force-balance 
operation utilizes the 3-15 psi air signal from any 
conventional differential-pressure flow transmitter. 
This signal is continuously balanced against the 
“flyball” force of the instrument's pneumatically- 
driven turbine. The square root function is automat- 
ically extracted . . . you read flow totals directly. 


The Flyball Integrator mounts at the point of meas- 
urement or on a panel hundreds of feet away. Re- 
sponse and accuracy are completely unaffected by 
ambient temperature changes or pressure changes in 
turbine air supply. Ideal solution to all plant fluids 
accounting and in-process inventory checking. 
Write for complete details. The Foxboro Company, 
6412 Neponset Ave., Foxboro, Mass. 


FIRST IN FLOW 





Refining & Petrochemical Personals 





> William N. Wright, supervising patent 
attorney in charge of refinery process 
work, has been appointed acting associate 
director of the patent division of Esso 
Research and Engineering Company. 
John W. Packie, manager of the engineer- 
ing coordination office, has been appointed 
coordinator of engineering services and 
research. 


> Arthur W. Winter, Tucson, Arizona, has 
been elected controller of Great Northern 
Oil Company. He formerly headed his 
own firm, Winter Distributing Company. 


> Paul D. May has been promoted to 
senior chemist in the research and devel- 
opment department of American Oil Com 
pany. 


> International Petroleum Company, Ltd 
has appointed William A. Reaman, refin 
ery superintendent, to manager of the Car- 
tagena refinery in Colombia. In his new 
position Reaman replaces H. Curtis Car- 
roll, who is retiring after more than 28 
years of service, 


> James McDonald, assistant manager of 
Tidewater Oil Company’s Delaware re- 
finery, has been advanced to the post of 
administrative manager of manufacturing. 


> The Vickers Petroleum Co., Inc., Wi 
chita, has announced the appointment of 
James W. Vickers as vice president in 
charge of marketing. Vickers was for- 
merly vice president in charge of pipeline 
and crude purchasing. The resignation of 
S. D. Breitweiser caused the change. D. L. 
Anderson, general sales manager, will 
supervise the special sales section and be 
in charge of pipeline sales and the sale, 
purchase and exchange of products with 
other refineries. Anderson wil! also ne- 
gotiate the firm’s government business 
C. R. McPherson, formerly Vickers ad- 
vertising and sales promotion manager, 
has been named retail manager and will 
be responsible for the sale of all Vickers 
products, branded and unbranded, through 
dealers and jobbers. 


> O. O. Craig has been named superin 
tendent of the Hawley refinery, near Abi- 
lene, Texas. He was foreman of the 
styrene unit at the Big Spring, Texas, 
refinery. W. A. Vaughn, former superin- 
tendent at Hawley, has been transferred 
to the Big Sprirg refinery as process-super- 
intendent. 


> Richard deY. Manning has been elected 
secretary of Commonwealth Oil Refining 
Company, Inc., of Ponce, Puerto Rico. 
Manning, who was formerly associated 
with the law firm of Cravath, Swaine & 
Moore, became legal counsel of the com- 
pany earlier this year. 


> Three officers and six directors were 
elected to serve the National Lubricating 
Grease Institute during 1958, at the tech- 
nical society’s 25th annual meeting. 
Named president was R. Cubicciotti, 
a vice president of L. Sonneborn Sons. 
Vice president is F. E. Rosenstiehl, man- 
ager, lubrication sales division of The 
Texas Company. Serving his sixth con- 
secutive term as treasurer for the In- 
stitute is A. J. Daniel, president of Batten- 
feld Grease and Oil Corporation. New 
members of the board of directors include 
Rosenstiehl and Daniel, along with G. A. 
Olsen, president of Sunland Refining Cor- 
poration, W. H. Saunders Jr., president 
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of International Lubricant Corporation, 
B. G. Symon, manager, industrial prod- 
ucts department, Shell Oil Corporation, 
and H. P. Ferguson, manager of lubricat 
ing oil sales, Standard Oil Company 
(Ohio). 


> Rowland S. Stanfield, refinery repre 
sentative at Tidewater Oil Company's 
Delaware refinery, has retired after more 
than 37 years of service 


> T. C. Wellman has been appointed as 
sistant vice president, marketing, for 
Standard Oil Company of California, 
Western Operations, Inc. Wellman, who 
has been serving as special assistant to 
the general sales manager, succeeds G. B. 
Hargens, who is accepting a new assign 
ment with Standard’s foreign affiliate, 
California Texas Oil Company, Ltd 


> George W. Watts, director of engineer 
ing and engineering research for the Stand 
ard Oil Company (Indiana) manufacturing 
department, has retired after 42 years 


> William R. Blackstock has been ap 
pointed product development manager of 
the chemical division of Delhi-Taylor Oil 
Corporation. He was associated with Pitts 
burgh Coke and Chemical Company in 
sales, product development and market 
research, 


> Paul G. Bissiri, materials and standards 
engineer at the Los Angeles refinery of 
the Union Oil Company, has been assigned 
to the company’s Santa Maria refinery as 
supervisor of technical services, succeed 
ing David Davidson who has been assigned 
to the Los Angeles refinery as a staff en- 
gineer in the distillation and alkylation 
department. 


> Dr. Lawrence E. Stout Jr. has joined 
the chemical and mechanical section in 
the engineering department of Monsanto 
Chemical Company’s research and engi 
neering division at St. Louts, after serving 
with the Colgate-Palmolive Company as 
a group leader in engineering research. 
Joseph F. Galluzzo is a member of the 
technical services department of Mon 
santo’s organic chemicals division at the 
William G. Krummrich plant, Monsanto, 
Illinois, after having been employed by 
Shell Oil Company at Wood River, Illi- 
nois. Ruly Z. Zachary joined the research 
department, plastics division at Spring- 
field, Massachusetts, after serving with the 
Department of Public Works in Alberta 
as a mechanical engineer 


> John T. McDonnell and James K. Sor- 
gini have joined the chemical marketing 
group of the petrochemicals department, 
Gulf Oil Corporation. McDonnell will be 
located at Houston, Texas, where he will 
represent Gulf’s petrochemical market- 
ing interests in the Gulf Coast area. Sor- 
gini will be located in the general offices 
in Pittsburgh and will be engaged in the 
marketing of petroleum additives and 
other chemicals 


> The Franklin Medal, coveted award of 
The Franklin Institute of Pennsylvania, 
was presented this year to Dr. Hugh S, 
Taylor, dean of the graduate school of 
Princeton University. Dr. Taylor is the 
David B. Jones professor of chemistry at 
Princeton. Formal presentation was made 
at the Institute’s annual Medal Day cere- 
monies held October 16. 


> Dr. James C. Kirk has been appointed 
director of research for Petroleum Chem 
cals, Inc. Dr. Kirk, who was formerly 
research supervisor for the petrochemicals 
research division of Continental Oil Com 
pany, will be located at Lake Charl 
Louisiana 


> Dr. Herman S. Bloch, deputy director 
of refining research for Universal Oil 
Products Company, has been selected to 
receive the 1957 Honor Scroll of the 
Chicago chapter. American Institute o 
Chemists 


> M. David Haynes, superintendent of 
crude, coking and cracking at Tidewater 
Oil Company's new Delaware refinery 
has been named to the newly created post 
of refinery superintendent 


> Six promotions in the research and de 
velopment department of American Oil 
Company have been announced. They are 
Harry K. Wheeler, Dr. J. F. Horner, Dr. 
H. D. Radford, W. F. Johnston, E. A. 
Sicgman, and W. A. Davies. Wheeler 
formerly of the company’s Pan-Am 
southern division, has been named to th 
newly created position of 
planning. Prior to his recent promotion 
he was assistant manager of American 
Oil's El Dorado, Arkansas, refinery. Dr 
Horner has been named assistant di 

tor of research and development and will 
be in charge of the newly-formed eco 
nomics-design division in Texas City. H 
section head, process de 


appointed assistant 


director of 


was formerly 
sign. Dr. Radford 
director of the research and development 
department, will be in charge of the proc 
ess division. He was formerly sectior 
head, process development. Johnston wa 
promoted to section head, development 
section and formerly was i mica 
engineer, group leader. Sicgman 10 Wa 
previously classified as a ’ hemical 
engineer, group leader, has been named 
section head, process development sex 
tion. Davies, group leader, development 
section, was associate chemical engineer 


> R. Rea Jackson, general manager of 
the manufacturing department and chat 
man of the manufacturing committee of 
the Socony Mobil Oil Company, Inc., has 
been appointed chairman of the com 
pany’s coordination committee. He suc 
ceeds Frederic R. Pratt, who joined the 
company 26 years ago and assumed the 
post of chairman of the coordination 
committee in 1953, and is retiring to de 
vote his time to personal interests, Suc 
ceeding Jackson is Thomas P. Simpson, 
who had been vice president and direc 
tor of manufacturing of General Petro 
leum Corporation, West Coast affiliate of 
Socony Mobil. Richard E. Lauterbach 
was named to succeed Simpson 


> Frank C, Somers, a section head in the 
construction engineering division of Esso 
Research and Engineering Company, has 
been appointed assistant manager of Esso 
Engineering’s newly-established offices in 
The Hague, Netherlands. Henry Grundig, 
was named section head in charge of con 
tractor engineering for the company’ 
office there. Jennings Allen, who has been 
in Europe for the past two years, has been 
named to the post of section head in 
charge of inspection and expediting ac 
tivities for the European offices. Walter 
Sullivan has been named section head in 
charge of field engineering activities 
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The new Delaware Refinery . .. 


Where Tidewater placed high nickel alloys to 


combat corrosion in world’s largest crude unit 


This is the crude unit...world’s largest contents of the feeds. The schedule below 
in the ultra-modern Delaware Refinery ives details 

It’s the last word In corrosion protection For turther information for help in 
In engineering this protection, The Tide your own corrosion prevention enginee! 
water Oil Company and C. F. Braun & ing write Inco’s Dev elopment nd 
Co. took full advantage of high nickel! Research Division 
alloys. In general, they used these mate 
rials to combat corrosion by dilute mineral The International Nickel Company, Inc. 
acids and by the sulfur and n iphthenic 67 Wall Street 4s New York §. N. ¥ 


INCO 








| 


Schedule of high nickel alloy use* in the crude unit at Delaware Refinery 


Key Equipment Location Principa! Corrosives Material 


A | Gasoline Col Shell and trays above tray 13 H,S, aqueous HC! Monel alloy 
Nozzle sieeves in OH accum H,S, aqueous H¢ Mone! 
Water draw pot H,S, aqueous HC Monel-ciad stee 
Foul water pump H,S, aqueous H( Monel alloy 
OH-to-receiver piping H,S, aqueous HCI Monel alloy 





B | Gasoline Stab. Shell and trays above tray 7 H,S, aqueous H Monel alloy 
Shell and trays below tray 8 Naphthenic acid Inconel alloy 
Nozzle sleeves in OH accum H,S, aqueous HC Monel 
Reboiler tubes, sheets, flohead Naphthenic acid incone! alloy 
Reboiler shell Naphthenic acid inconel-clad steel 
OH-to-receiver piping H,S, aqueous Monel alloy 
Rebo.ler liquid and vapor piping Naphthenic acid Inconel all 


C | Atmospheric Col. Foul condensate pump H,S, aqueous Monel alloy 





D | Vacuum Col Condensate pump bow!s and impellers »S, aqu Monel aiioy 


(1st, 2nd, and 3rd stage) 








All — elements Foul condensate pumps >, ag us e! alloy 


Where ter:pei atures go ubove 5( F. nickel-containing 


INCO NICKEL ALLOYS 
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special 
gaskets 


for 


HEAT 
EXCHANGERS 


Ww by 
tallo 


Fabricated in special 
shapes to exact 
specifications. Under 
fatigue of severe 
operating conditions, 
they are superior in 
sealing efficiency, 
longevity and ability 

to retain physical and 
chemical properties 
These gaskets are built 
for specific purposes in 
Strict accordance with 
customers’ requirements 
or templates. When used 
for recommended services 
they completely satisfy 
and give extra long life 
A group of specially 
constructed Metallo 
Gaskets are made for 
heat exchangers with 
metal jackets and 
asbestos filler. These 
gaskets, including ir- 
regular shaped gaskets 
for any process equip- 
ment, are readily made 
in several different styles 
and shapes, in any metal 
and in sizes limited 
only by transportation 
facilities. These gaskets 
are also cut from 
solid sheet metal 


™ 


CUSTOM GASKETS GIVEN 
IMMEDIATE ATTENTION 


Samples on Request 


metallo 
metallic 


RASCHIG RINGS 


Metallo is your primary source. These 
rings materially decrease operating and 
Production costs on a wide variety of 
reaction and scrubbing towers, rectify 
ing columes, extraction systems and 
other industrial processes 


metallo metallic LESSIG RINGS 
We also supply Lessig rings in 
all workable metals to act as 


efficient liquid distributors by 
eliminating cross flows 


Gaskets, Valve Discs and Metal Stampings 


FOR FURTHER INFORMATION ON 


ADVERTISED PRODUCTS, SEE READER SERVICE C 


Octane Number Trend Still Upward, 
DuPont October Survey Says 


Average octane numbers of both premium and regular 
brand motor fuels marketed in October 1957, was higher 
than in July, though the differentials are in most all cases 
fractional, the Du Pont October survey shows. Among pre 
mium fuels Motor Method octane number maximum was 
89.4, at Cleveland, Ohio; low was 84.1 in the Great Falls 
Billings, Montana, area, a differential of 5.3 numbers. Re 
search number maximum for premium gasolines was 98.8 
in Boston, the low 94.4 in Salt Lake City, a differential 
of 4.4 numbers. Among regular grades, high Motor Method 
rating was 85.6 in Baltimore, Maryland, with the low of 
81.4 in Casper, Wyoming. Research ratings high was 92.8, 
in Baltimore and New York City, with a low of 84.2, 
also in Salt Lake City. 


Du Pont October 1957 Motor Fuels Survey. 


Premium Regular 


Octane No rEl Octane No 
Motor Research Content Mot research Content 

Aberdeen, So. Dak. 88.0 98.0 2.64 3.2 89.) 
Albuquerque, N. M 96.9 967 82.4 87.4 
Amarillo, Texas 7 98.0 2.62 83.1 88.8 
Atlanta, Georgia i. 98.1 2.17 83.8 89.6 
Bakersfield, Calif 7.4 96. 2.94 81.6 88.1 
Baltimore, Md. i 98. 2.58 85.6 928 
Boise, Idaho 8 97 2.05 81.9 88.1 
Boston, Mass. 5 98 2.16 85.1 92.6 
Calgary, Alberta - — 
Casper, Wyoming 85 96.0 81.4 88.0 
Charlotte, N. ¢ 87. 98.1 15 83.4 89.6 
Chicago, Illinois IB 98.3 85.0 91.6 
Cincinnati, Ohio 88.5 98.7 78 84.9 91.5 
Cleveland, Obio | 08.4 8 85.1 91.6 
Columbus, Ohio 8 98.6 2.7 85.1 91.6 
Corpus Christi, Tex ; 98.3 84.9 88.7 
Dallas—Ft. Worth 

Texas O74 
Davenport, lowa $7. 97.8 2.65 83.6 90.2 
Denver, Colo } 96.2 81.9 87.6 
Des Moines, lowa tas 97.7 83.3 89.0 
Detroit, Mich 8 OR 84.8 91.8 
Edmonton, Alberta } 94 9.33 1.7 88.1 
El Paso, Texas 8 96 28 87.3 
Great Falls—Billings 

Mont 
Houston, Texas 
Indianapolis, Ind 
Jacksonville, Florida 
Kansas City, Mo 
Little Rock, Ark 
Los Anceles, Calif 
Louisville, Ky 
Memphis, Tenn 
Milwaukee, Wis 
Minneapolis, Minn 
Montre al. Ohue 
N ishville. Tenn 
New Orleans, La 87.6 
New York, N. ¥ 88.0 
Norfolk, Va 88.8 
Omaha, Neb 88.2 
Philadelphia, Pa 88.1 
Pittsburgh, Pa 88.0 
st Louis, Mo 88.2 
Salt Lake City, Utah 85.1 
San Francisco, Calif.. 86.9 
Seattle, Wash 85.6 
Shreveport, La 88 
Spokane, Wash 
Syracuse, N. Y. 
Toronto, Ont 
Tulsa—Okla. City, 

Okla. 
Vancouver, B. ¢ 
Wichita, Kansas 
Winnipeg, Man. 


98 2.7 82.2 89.0 
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Thermal Efficiency in 


HEAT EXCHANGERS 


» -» forthe 3 
PETRO-CHEMICAL INDUSTRY 


. has been our privilege to serve many of the major companies i: 

chemical industry. A long list of satisfied customers attest to the superiority in design 
and workmanship, the unexcelled quality of construction, competitive price and 
lower maintenance factor of heat exchangers made by Texas Metal. We look forward 
to an opportunity for offering engineering counsel on any of your heat transfe1 


problems and invite your inquiries 


TEXAS METAL FABRICATING COMPANY 


P. 0. BOX 7567 HOUSTON 7, TEXAS 


’ Qualified for Construction in Ferrous 
ASME Code Construction and Non-Ferrous Materials 


Our Tenth Anniversary of Service to the Petro-Chemical industry 
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LAUGH WITH BARNEY 


A news Item: “Statisticians find thi 
nine out of ten women are knock-kneed 
And for years we've been thinking that 
Statisticians never had any fun 


Iwo brothers, one fairly deaf 
the club car of a London bound train. A 
British officer entered and seated himself 
on a bar stool next to them 

lo make conversation, one of the brot! 
ers spoke to the officer and added, “I sec 
by your rank and ribbons that you've be 
in the Queen's army a long time 

“Yes I have, said the office This 
five years to be exact 

‘Hey, what did he say?” inquired 
deaf brother 

“He said he has been in the 
years,” replied the first brother 

“Where have you been 
asked next 

I've been stationed in Johannesbu 
Africa, the entire 35 vears inswered t 
officer 

Hey, what did he say? 

“He said he'd been stationed 
Johannesburg, Africa, for 35 years 

Since you lived there for that long you 
probably know somebody my brother and 
I know. Did you happen to meet a Mr 
Throckmorton”? 

“Why. yes, I know her. As a matt 
of fact, I've slept with her on many occa 
sions. A wonderful bed companion 
lated the officer 

“Hey, what did he say?” asked the ck 
one again 

“He said,” replied the spokesman tl 
he knew mother well.’ 








for leakproof, 
pressure-tight 
connections 





Improved design 
700 sq. ft. MEK De-waxing Filter 


a SEALING 
. COMPOUNDS 

CAHN V OO FP CE COOO8S 05 Vous asd vibration 

proof, non-solvent, 

will not shrink, crack 

or crumble. Makes all 

Over 25 years of experience assure you assemblies leak-proof 

and pressure-tight 
Prevents rust, cor- BASIC 
best de-waxing filter to fit your rosion, joint seizure. BLENDS 


LIQUID WRENCH * 


G-B has manufactured more de-waxing The super-penetrating 
rust solvent 


that Goslin-Birmingham can produce the 


requirements regardless of the process. 


filters than any other producer... by many + 

times the largest volume in the industry. LOOSENS 
rusted bolts, nuts, 
screws, ‘frozen’ ports 


Liquid Wrench works 
fast ...yet is absolutely 
safe for all metals and 


GOSLIN-BIRMINGHAM ie 


At Industrial, Automotive, 


MANUFACTURING co., INC. | Hardware, Plumbing 
BIRMINGHAM, ALABAMA RADIATOR SPECIALTY CO. 


@ 
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ADVERTISED PRODUCTS, SEE READER SERVICE CARD 





NEW Refining Equipment 


For more information on items described 
® machiner y here in brief, use the handy reply card 


ond circle the corresponding numbers 


®@ supplies @ services 


New Fluid Dye Concentrate. Coloring of 
rasoline and other petroleum products 
normally a tedious procedure involving 
the addition of dr coloring 
igents, 18s greatly simplified by the use of 
i new 25 percent dye concentrate in fluid 
orm. The fluid dye eliminates the han 
dling and mixing problems which are in 
herent disadvantages of the conventional 
dry coloring method. The 25 percent des 
ignation represents the solids content of 
the fluid Available in all colors, the 25 
percent dye concentrate is readily pumped 
ind can be accurately metered into the 
finished fuel. Because of its fluidity it 
mixes easily and uniformly with all petro 
leum products. The fluid dye eliminates 
the annoying characteristics of conven 
tional dry 
j’ fent ( emicals Tine 

Circle 41) on reply card 


Buty! Packing Materials. The Garlock 
Packing Company has introduced its new 
Orange Line” of butyl products manu 
factured packing phos 
phate ester type fire-resistant fluids in 
dynamic applications. Since butvl rubber 
S not compatible with and is destroyed 
by mineral base oils, there has existed a 
problem of differentiating between butyl 
rubber and common rubbers, such as 
SBR, nitrile, natural and chlorprene which 
ire destroyed by phosphate esters. Gar 
lock solved this problem of identification 
by ipplying a broad bright orange colored 
strip axially across the OD. The “Orange 
Line” presents a ready identification and 
prevents misapplication failure. Seven new 
stvles of butyl packing so identified are 
now being marketed by Garlock. The 
Garlock Packing Company 
Circle number (42) on reply card 


Dynatrol Level Control. Model CL-10 
Dynatrol utilizes new design principle for 


powdery 


coloring known as dusting 


number 


exclusively for 


xtremely accurate and versatile high or 
low point detection or narrow range pro 
portional control of liquid, solid and 
slurry levels. This control has a positive 


icting electrical output control signal that 


varies with the amount of immersion of 
the 120 cps vibrating paddle in the me 
lium being detected. The output signal 
can be used to control the operation of 
iny type of electrical equipment 


Unique design allows sensitive trans 
mission of vibrational energy from the 
driver end to the sensing paddle and back 
to the output signal end through a link- 
age path welded to rigid metal pressure 
seals at the node points where zero ampli- 
tude of vibration occurs. Unit rated for 
3000 psig pressure—explosion proof 115 
vac—corrosion resistant—any mounting 
position with only 34 in. NPT pipe open- 
ing required. Automation Products, In 

Circle number (43) on reply card. 


Motor Starter Pylets. Designated the EMS 
series motor starter pylets, and the ECM 
series combination motor starter pylets 
these enclosures of the air break type are 
available for | to 100 hp. The motor 
Starter housings are designed to permit 
the installation of a maximum number of 
starters in a given area. Extremely close 
vertical and horizontal mounting centers 
may be used without interference with 
adjacent units because of the compact 
rectangular shape of the enclosure and 
because access to the starter and wiring 1s 
through a single front opening 
Pyle-National Company 
Circle number (44) on reply card 


cover 


Pottermeter Flow Switch. This is 
sensitive device which, in its I-in 

will detect flows in the order of %4 to 
gal per min and to activate a switch for 
indication or control in innumerable flow 
systems. Compact and designed with in 
line flow characteristics, models are avail 


able to operate at any line pressure 


L 
eee 


Versatile in its application, this switcl 
is also capable of detecting reverse flow 
it will Operate in any attitude in either 
liquid or gas, and can be completely sub 
merged. In the case of volatile liquids 
vaporization occuring during flow will 
not affect its function. The normal tem 
perature Operating range is 85 F to 

550 F. The unit can be constructed to 
function at higher and lower temperature 
extremes. The Pottermeter flow 
will detect faulty or partly open valves 
admitting liquid before or after a process 
Potter Aeronautical Corp 


Circle number (45) on reply card 


switcl 


Infrared-Type Leak Detector. This detec 
tor, utilizing an infrared principle to de 
tect nitrous oxide gas, is available from 
Beckman Instruments. The detector con 
sists of the proved Beckman L/B Model 
1S-A infrared gas analyzer plus an inte 
gral sampling system with pump and 
standardizing gas cylinder. A_pistol-type 
probe is attached to the console by a 30 
ft cable, making possible leak measure 
ments in areas remote from the instru 
ment. Beckman Instruments, Inc., Process 
Instruments Divisior 


Circle number (46) on reply card 


Tubing Tool Kit. A kit containing the 
tubing tools most needed for instrumenta 
tion service is now being offered by The 
Imperial Brass Mfg. Co. Included in the 
kit are tools for cutting, flaring, bending 
swaging and temporary closure of tubing 
in all the most popular instrument tubing 
sizes. Tools include a tube cutter with ball 
bearing action and spare cutting wheel, 
flaring tool that both flares and burnishes 
tubing, lever-type tube benders for 14, %% 
and %-in. OD hard or soft tubing and 
test plugs and swaging tools in 3 sizes 
each. The Imperial Brass Mfg. Co 
Circle number (47) on reply card 
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New Packaged Boiler. The Mor 


brings large boile ind 


il med 


Circle number 


System of Industrial and Refinery Wast 
Collection. Using the Dempster-Dumps 
Model CA, the system consists t h 
mounted compactor 


air of mechanical lifting 


connection with waste 
at points of 

lation thro. 
driver engage 
sides of the 
cal lifting at 
through the 
body where average w 
hydraulically compressed 
mer volume This permits 
master t load more 

ri 


require 


cvcle s 
formed without 

One 6 eS vd cont 

lent of 40 30-gal 

require 1.3 man hr to emy 
ideal conditions. Dempst 


" 
Circle number (49) on 


Self-Starting Siphon-Pump. A 
operated self-starting 
for the safe handling 
trated acids has been anno 
General Scientific Equipme ( 
The siphon-pump, called Mode 
newly developed check \ ves 
Alathon a 
iffected by 


siphor 


signed 


compound 


concentral 


tempera 

line and most | i sO 
bulb and tubing are Neopren 
Scientif / , ( 


Circle number (50) on reply « 


\ 


Oscillograph Paper. 


Pre-Printed 


ew charts, custom-made fo 


cation and instrument, will en 
graph users to read test value 
from the processed paper record 
can be furnished in any width 
n., slit, packaged 
without cores to customer requu 
Amplitude lines are printed to ar 
icy of 0.005 in. The Bristol Con 
Circle number (51) on reply card 


and rolled 
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New Equipment 





Chempac Clipper Seal. New Chempac 
Teflon Clipper Seals, which will enable 
industrial plants to obtain positive sealing 
in the presence of and in contact with 
active solvents and corrosives, are being 
placed on the market by Johns-Manville 
Corporation. These seals have success- 
fully contained oils with varying aniline 
points that are destructive to many com- 
pounds. The body of the Chempac Clip 
per Seal is made entirely of Teflon and is 
encased in stainless steel or other corro- 
sion resistant alloy. The seal lip is actu- 
ated by a spring also made of stainless 
alloy. The unit is assembled so that all 
components are in absolute concentricity 
This precise assembly allows maximum 
sealabiiity with minimum lip wear. Jo/ins 
Manville Corporation. 

Circle number (52) on reply card. 
In-Line Conductivity Cell, A newly-devel- 
oped conductivity cell for mounting di- 
rectly on the main process line of free- 
flowing liquids is offered by Robertshaw- 
Fulton Controls. The cell operates effi- 
ciently at temperatures up to 400 F with 
temperature compensation and up to 1000 
F when not using temperature compensa- 
tion without the need of sampling lines 
and coolers which conventional conduc 
tivity cells require at elevated tempera 
tures. 


The conductivity cell consists of a hol- 
low glass cylinder containing 2 electrodes 
and an automatic temperature compensa- 
tor. The electrodes and the thermistor for 
temperature compensation are embedded 
into the glass cylinder, which is encased 
in a metal housing. Connections are made 
using a 4-prong Amphenol connector 
therefore enabling the cell to be employed 
with a variety of controlling, recording, 
and indicating instruments available from 
the company. Instrument Division, Rob 
ertshaw-Fulton Controls Company. 

Circle number (53) on reply card 
Six-In. High Vacuum Valve. A choice of 
flange dimensions and minimum space 
between flange faces is featured in a new 
6-in. high vacuum valve. The valve (VG- 
106T) is a quick-acting type, with an un- 
obstructed, straight-through opening. The 
slide action is actuated by a half-circle 
handle turn. There is no valve disc con- 
tact until closed, eliminating scuffing and 
wear. The closing action is a ball-and- 
socket principle with no pins to shear 
Vacuum Research Company. 

Circle number (54) on reply card 


Steam Hose. A complete line of wire- 
braid reinforced, burst-proof steam hose 
for saturated steam service at pressures 
up to 200 psi, or for superheated steam 
up to 385 F is available from Acme 
Rubber Manufacturing. Reinforced 
construction prevents explosive rupture in 
case of hose failure. A Neoprene cover 
provides maximum resistance to heat, 
abrasion and petroleum products. Stand- 
ard sizes include %, %, 1, 1%, 1%, 2, 
and 24% in. ID. Acme Rubber Manufac- 
turing Co. Div., Acme-Hamilton Mfg 
Corporation. 
Circle number (55) on reply card. 
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Dur-X Nylon Fittings. Made of top-qual- 
ity nylon resin, these fittings will not cor- 
rode or rust. During manufacturing they 
are subjected to a special toughening 
process which enables them to withstand 
impact blows as high as 75-ft Ib. Other 
features include deep accurate standard 
IPS threads and a hexagon hub which 
provides a gripping surface for ordinary 
wrenches. Their smooth inner bore speeds 
liquid flow and miniature serrations on 
areas beneath clamp assure “bite” inside 
the plastic pipe, thereby, eliminating any 
chance of leaks. Franklin Plastics, Inc 
Circle number (56) on reply card. 


Protection Against Turbine Over-Speed. 
The Crosby Valve and Gage Co. has an- 
nounced an added feature for protection 
against over-speed of the low pressure tur- 
bine in case of failure of the intercept 
valve to close on loss of turbine load 
rhis feature consists of an air lift cylinder 
added to the conventional spring loaded 
valve for lifting the valve to its full dis- 
charge capacity at any pressure down to 
zero. The air lift cylinder will open the 
valve to its full capacity in less than a 
tenth of a second. Croshy Valve & Gage 
Company. 
Circle number (57) on reply card 


Reciprocating Shaft Seal. Long life and 
resistance to high temperatures are the 
2 salient factors which have placed this 
seal in production for various uses. Cur 
rent applications have shown that, using 
G.E. Versilube F-50 silicone oil, it will 
withstand temperatures of up to 575 F at 
4000 psi. Skinner Seal Company 


Circle number (58) on reply card 


Reverse Tilt Welding Positioner. Welding 
work positioners, with 165 deg of manual 
table tilt (30 deg back tilt) are now stand- 
ard features on Pandjiris 100 and 250 Ib 
capacity positioners. The variable speed 
table, 1 to 10 rpm for 100 Ib, and .52 to 
5.2 rpm for 250 Ib, is powered by “4 hp 
variable speed transmission. Standard 
electrical characteristics are for 110-v, 
single phase, 60 cycle current, with a 
drum switch control for forward-reverse 
stop. Pandjiris Weldment Company 


Circle number (59) on reply card 


Lift Truck Triplex Mast. Yale & Towne 
Manufacturing Company has announced 
the development of a triplex mast for 
extra high stacking with industrial lift 
trucks which features vastly improved 
operator visibility and added channel sta 
bility. Lifting is accomplished in the new 
design by 3, nested, I-beam lifting mem 
bers which are raised hydraulically by 
the action of a multi-stage, lift cylinder 
This cylinder operation requires only 2 
single lift chains leaving the rest of the 
space between the cylinder and the up- 
rights open. Applicable to all Yale electric 
and gas powered trucks the triplex mast is 
being offered initially in 3000, 4000 and 
5000 Ib capacities. The Yale & Town 
Manufacturing Co. 
Circle number (60) on reply card 


New Truck Pump. Marlow Pumps an 
nounced a new and improved 2-in. truck 
pump. The unit has a variable capacity of 
between 30 to 70 gal per min and can 
handle deliveries as fast as companion 
equipment will permit. Compact dimen- 
sions, length 14 5/16 in., height 12% in 
and width 10% in. makes mounting easy 
Marlow Pumps, Div. of Bell & Gossett Co 


Circle number (61) on reply card. 


Single Tip Retractable Nozzle. One of 
the latest devices to be incorporated on 
Cleaver-Brooks line of model CB boilers 
is a single tip retractable nozzle that sim- 
plifies cleaning of the burner nozzle 
Cleaver-Brooks’ design is equipped with 
distinctive flexible lines which allow the 
nozzle to be inspected without removing 
any bolts. The single tip nozzle offers 
more stable combustion and more posi 
tive mixing action of oil and air. The noz- 
zle is fully retractable on model CB boil 
ers, 60 hp and larger. A small vise con 
veniently located on boiler head is used to 
remove nozzle tip quickly and easily 
Cleaver-Brooks Company 
Circle number (62) on reply card 


New Floating Head. The Impervite tube 
and shell type heat exchanger is now fur 
nished with an improved design which 
keeps the impervious graphite in the float 
ing end under constant compression. It is 
claimed that this new design imparts 
greater strength to the floating end of the 
exchanger, and provides for a more posi 
tive packing between the machined metal 
surfaces of the tube sheet skirt and the 
shell flange. 

Impervite tube and shell heat exchang 
ers are furnished in standard tube 
pitches which provide a selection of over 
125 standard models in capacities from 
7% to 2300 sq ft of heat transfer surface 
Larger heat transfer surfaces are available 
on special order. Falls Industries, Inc 

Circle number (63) on reply card 


Polyvinyl! Chloride Strainer. An all-plastic 
Y-sediment strainer has been introduced 
by the Walworth Company. Made of 
highly corrosion resistant rigid polyvinyl! 
chloride, the strainer is designed for serv 
ice on alkalis, acids, inorganic salt solu 
tions and other corrosive materials. The 
Strainer has a service rating of 150 psi at 
75 F and 75 psi at 150 F. It is availabk 
with either threaded, solvent-weld socket 
type or flanged ends, and comes in § sizes 
from % through 2 in. Walworth Com 
pany 
Circle number (64) on reply card. 


Pressure and Liquid Level Transmitter. 
Conoflow’s Model P transmitter is an in 
strument capable of measuring pressures 
as high as 250 psi or ranges from as low 
as 0 to 100 in. of water. The Model P 
transmits a linear 3-15 psi signal to a 
recorder, indicating gage or manometer 
It can be mounted either horizontally or 
vertically on both open and closed tanks 


No dip tubes, floats or other mechani 
cal devices are required inside the vessel 
Only the corrosion-resistant Inconel X 
diaphragm of the diaphragm assembly is 
wetted by the measured material. Design 
of the Model P eliminates the possibility 
of measured material backing up into air 
lines in the event of pressure diaphragm 
rupture. Conoflow Corporation. 

Circle number (65) on reply card 
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HARSHAW 


Production-Controlled High-Quality 


FLUORIDES 


The uses for Fluorides are ever increas- 
ing. Harshaw Fluoride production also 
has increased steadily. Shipments of 
cylinders and tank cars leave our plant 
daily. If required, you are invited to 
draw on the knowledge and experience 
of our staff of technical specialists 

Write for your : ’ on Fluorides. 

free copy of 7 : 

M.C.A. Chemical 


Safety Data Sheet : | THE HARSHAW CHEMICAL CO. 


50-25 on properties ; 1945 EAST 97th STREET + CLEVELAND 6, OHIO 
and essential informa- 


tion about... 


HYDROFLUORIC ACID : ninth en aaa SY. © ee 
Anhydrous and Aqueous 2 los Angeles + Philadelphia + Pittsburgh 


Chicago «+ Cincinnati + Cleveland + Detroit 


Here is a helpful list of HARSHAW production-controlled high-quality fluorides: 


Ammonium Biflvoride Fluoboric Acid Potassium Chromium Fluoride 
Ammonium Fivoborate Fluorine Cells Potassium Fluoborate 
Antimony Trifluoride Sublimed Fluorinating Agents Potassium Fivoride 
Barium Fluoride Frosting Mixtures Potassium Titanium Fluoride 
Bismuth Fluoride Hydrofluoric Acid Anhydrous Silico Fluorides 
Boron Trifluoride Hydrofluoric Acid Aqueous Sodium Fluoborate 
Boron Trifluoride Complexes Hydrofluosilicic Acid Tin Fluoborate 
Chromium Fluoride Lead Fluoborate Zinc Fluoborate 
Copper Filuoborate Metallic Fluoborates Zinc Fluoride 

Potassium Bifluoride 
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NEW Literature 


Gate Valves. The advantages of the Kins 
Clip gate valve, a development of the 
Lunkenheimer Co. for the most severe 
125 1 150 ld service applications, fea 


Cc 


revised an! expanded 
King-Clip Gate Valves The 
bulletin, printed in 

is completely illustrated. De 
data are included for the many differen 
types of King-Clip gate valves now avail 
able. Lunkenhein Company 


tures the newly 
lition of 
4-page file-size 


colors, 





Circle number (66) on reply card 

Sizing Charts. New 4-page Bulletin J-S¢ 
1ows how to size OPW-Jordan slidi: 

ite regulator valves Technical data 
ipplying to all makes of valves) tells 
ow to adjust sizing for variations 
pr ire, temperature, visces.ty, specific 
Travi.y "tc Charts cover steam haquid 
ind gas services. Cross-reference method 
cf compiling eliminates need to use rul 


Jordan Corporatior 
number (67) on reply card 


Dechumidifiers for Instrument Air. Ande: 
Lykerns Corpcration has published Bull 
tin 857 Anders Instrument Air Dryer 
This 4-page. 2-color bulletin 
type, automatically regenerate 
cryers with capacities to 125 std cu ft p 
min a. ©0O F and 100 psig. The bulletis 
lescribes and illustrates the operation of 
the dryers and contains complete specifi 
including a sizing nomograph 
Corporation Divisio d 


or Slide-rules 


Circie 


describe 


csorplive | 


cations 

inders-Lvkens 

Vilton Roy ¢ 
Circle number (68) on reply card 


ynpany 


Accessories and Supplies. 
Complete information on industrial in 
Strument accessories and supplies has 
been compiled in a new 60-page 

Foxboro Instrument 
book, Catalog S00, in 


Instrument 


catalog 
available to 
The loose-leaf 


users 


cludes specifications, part numbers and 
prices for more than 250 commonly fur 
nished instrument parts and Supplies. I 


index, the 


into 4 § 


addition to an alphabetical 
illustrated catalog is divided 
tions: Mechanical, pneumatic, electric 
electronic, general, and tools and servic 
The Foxboro Company 


Circle number (69) on reply card 





Steam Turbine-Generator Units. Bulletir 
GEA-3277D contains information and 
data on condensing turbines utilizing 


noncondens 
and 
admissior 


reheat 
double 


either non-reheat o1 
ing turbines: single 
automatic extraction turbines 
units, and admission extraction 
turbines. Gen construction f 
either hydrogen 
gas or air for the cooling medium are 
explained in the bulletin. General Elect 


tripl 


Steam 
ra‘or atures 


dealing with the use of 


C onmpal 

Circle number (70) on reply card 
PVC Pipe. A 30-page catalog on PV¢ 
(polyvinyl chloride) pipe by A. M. Byer 


Company contains specific data on PV¢ 

general characteristics, properties, appli 
cations and installation techniques. An 
8-page chart classifies the corrosion resis 
ance ratings of Type | and II PVC, low 
carbon classes of 
iron, aluminum, copper, red brass, lead 
monel, and inconel with 383 chemicals 
The mechanical, thermal, and electric 
properties of Byers PVC pipe including 
ASTM test numbers are included for basic 
Three pages of the catalog 
installation data. A. M 


steel, 3 Stainless, cast 


reference 
are devoted to 
Byers Company. 

Circle number (71) on reply card 
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ML Process Lining. A new process suc 
cessfully protects annealed copper and 
other metal tubing from corrosion pre 


venting contamination of liquids or gases 
passing through it and deterioration of 
the tubing. This is accomplished through 
the inseparable bonding of an impervious 
copper. The 


lining 1s ductile and does no 


pure fused tin lining to the 
ML proc 
alter tl easy to use” properties of the 
copper tubing itself. M/L tubing may b 
dent cut, flattened flared, soldered 
heated to over 300 fT 


the protectiv 


o 
continuously with 
troying 


LL. Compa 
Circle number (72 


out de lining 


Vi 
) on reply card 


Aluminum for Tanks and Vessels. A tech 
nical booklet on the use of aluminum for 


tanks and vessels is available. The bookl 
prepared by Reynolds Metals Company 
erves as a basic technical guide to design 


fabrication and applications of aluminum 
tanks and vessels. It lists more than 100 
neral type of chemicals for whic 
iluminum particular! 
idvantageous. Revnolds Metals Compa 


Circle on reply card 


ipplications ire 


number (73) 
Swaged MeO Insulated Thermocouples. 
Acro Research Instrument Company has 
issued an illustrated brochure, No. 3.8 


describing their thermocouples. They ars 
made from metal sheath ceramic insulated 
wire and will stand heat up to 2500 F and 


to 50.000 psi 


pressures up 





These thermocouples can be bent or 
coiled without loss of insulation. Also 
weldment can be performed on the fin 
ished thermocouple. Because of their sim 
ple construction Aero thermocouples en 
joy longer life and less replacement. Aer 
Research Instrument ¢ mpany 

Circle number (74) on reply card 


Welding Data Book. The new 180-pag 
1958 edition of the popular pocket-sized 
Welding Data Book (TIS 2575A) featur 
ing simplified welding procedures for 
every base metal is available from Eutec 
tic Welding Alloys Corporation. The book 
ove 0 electrodes and 
Welding Data 
to improved torch and 


brazing and solder 


welding rods 
velding oOmMmpot nds The 
Book is a guid 
metallic arc 
ing. Weld preparation 
ill metals. Eutectic Welding 


ror ; 


welding 
leps are given tor 


{llovs Cor 


Circle number (75) on reply card 


Computers in the Process Industries. A ri 
print of an article entitled “Computers in 
the Process Industries” by William Gun 
ivailable from the Systems Divi 
Beckman Instruments. An inter 
esting analysts of past, present, and future 
applications for computers in the process 
control is contained in the reprint. The 
article describes various aspects of data 
acquisition, the processing necessary on 
this data, and the overall system reliabil 
ity resulting from the use of computer 
control. Systems Division, Beckman In 
struments, Ine 
Circle number ( 


ning 1s 


sion ol 


76) on reply card 


THE 


For more information on items described 
here in brief, use the handy reply card 
and circle the corresponding numbers 


High-Vacuum Equipment. Bulletin 9-1 on 
high-vacuum gages is available from Con 
solidated Electrodynamics. The GIC-100 
1000 times lower 
designed by 


Consol 


registers pressures fully 
than any gage previously 
CEC. Bulletin 10-1 
dated’s line of high-vacuum 


traps. Consolidated Elect 


describes 
valves bal 
fles and 

ly s Cor 


Circle number (7 | 


7) on reply card 
liquid Meters. A new 8-page bulletin 
(OG-412) issued by Rockwell Manufac 
turing combines descriptions of Rockwell 
liquid meters for measuring liquid pro 
pane, liquid butane and liquid propane 
butane mixtures. In addition to product 
descriptions and illustrations, the bulletin 
features a 2-page drawing-illustrated ex 
planation of the over-all Rockwell dis 
pensing system, which is designed to in 
sure that the product remains in a liquid 
State throughout metering. Rockwell Mar 
facturing c ompany 

Circle number (78) on reply card 
Maenetic Liquid Level Gage. Two-pax 
Data Unit No. 306 illustrates and de 
cribes the operation and gives technical 
data on the new Jerguson magnetic 
which makes possible the 
gaging of explosive or inflammable liquids 
Jereuson Gage & Valve ¢ 

Circle number (79) on reply card 


Lage 


Safe, accurate 


Welding Fittings and Flanees. The Bab 
cock & Wilcox catalog is one of the best 
sources of information on buying welding 
fittings and flanges. It contains complete 
physical data on the range of grades, types 
and available. This catalog facili 
tates processing of orders or inquiries 
The Babcock & Wilcox Company 
Circle number (80) on reply card 


sizes 


Vessel and Mechanical Equipment Cata- 
log. GB's 1958 general catalog describe 
stock and custom-made rotary filters 
dryers, heat exchangers, and other equip 
ment manufactured tor the petroleum and 
chemical, processing industries. Goslir 
Manufacturing (¢ 


Birmingham { ‘ 
rcle number (118) on reply 


( 


rmipany 


card 


Fechnical Manual. This 
physical 


First Butadiene 
42-page book contains complete 
properties, polymerization data, chemical 
properties and detailed information on all 
principal Butadiene reactions. It includes 
1 series of 6 “family trees” showing the 
chemical structure of present and poten 
tial products resulting from various classes 
of reactions and cites some 286 literature 
references. Much of this data has hithert« 
been locked up in lab notebooks of the 
synthetic rubber program and is only now 
reduced to print. Petro-Tex Chemica! 
Corporation 


Circle number (119) on reply card 








Thinking about wri a paper or 
article? “How to Write Better Tech 
nical Articles” has been reprinted by 
The Petroleum Engineer and is avail 
able to all readers at no charge. This 
3-page article, written by John L. Kent, 
chief of Consolidated Electrodynam 
ic’s editorial bureau, shows how 
rial should be organized and presented, 
and it contrasts basic factors in 4 
forms of writing 

Circle number (120) on reply card 
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New DURATAPE Joint Wrap fights 


underground corrosion; reduces pipeline repairs 


¥ 


Duratape is quick and easy to apply: Just preheat; 
wrap; flash-seal (above) with butane torch. No 
other tools are needed. 


L-O-F Glass Fibers’ Duratape forms a tough, high-dielectri: 
barrier against underground corrosion. Glass-fiber-reinforced, 
and coated heavily with either asphalt or coal tar, Durataps 
bonds tightly to the pipe when properly applied; gives long 
lasting protection not possible from many other types of tap 


You can save up to 37° on pipeline joint wrapping 
because Duratape is economical to buy costs less to apply 
Simply wrap joints and fittings; flash-seal with a butane torc! 
during and after application. No other tools or fasteners are 
needed. 


To give pipelines complete protection against underground 
corrosion, be sure to specify Blue Flag glass-fiber Pipe Wrap 
and Duramat Outer Wrap on all your mill-wrapped pipe 


Find out today how you can save both time and money 
with L-O-F Glass Fibers’ complete line of pipeline-protection 
products. Write: L°O-F Glass Fibers Compar Dept. 9 
1810 Madison Avenue, Toledo 1, Ohio. 


GLASS) FIBERS 


L-O-F GLASS FIBERS COMPANY - TOLEDO 1, OHIO 





Illustrated here is the Walworth Lubricated Plug Valve No. 1700, available in sizes 
from 2” to 5” inclusive, suitable for 200 pounds water, oil, or gas working pressure 


problem-solvers for tough jobs 


LPVs by WALWORTH 


If you’re familiar with the basic advantages of 
Plug Valves, you know why Walworth Lubri- 
cated Plug Valves work so well in really tough 
spots. You know about their direct port opening 
... their dead tight shut off. Seating and sealing 
surfaces are fully protected from attack by 
fluids being handled by insoluble lubricants. 


*Lubricoted Plug Valves 


WALWORTH SUBSIDIARIES: 
SOUTHWEST FABRICATING & WELDING CO., INC. 


D-2 ADVERTISED PRODU 


ALLOY STEEL PRODUCTS CO. © CONOFLOV 
M&H VALVE & FITTI? 


Remember, you can get Walworth LPV’s in 
all sizes... from % to 30 inches... for 
sures up to 5000 psi and for vacuum service .. . 
in a number of different styles and patterns 
For more information about LPV’s and for your 
copy of the new Walworth LPV Circular, see 
your local Walworth Distributor. 


pres- 


Vi/ O F? T Fi 


/ YORK 17, N. Y 


TERS THR 


VWW/A LZ. 


re co 


GROVE VALVE AND REGULAT 
RTH" COMPANY OF CANADA, LTD 
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lhe following tables list the company, mileage, pipe size, and location of pro- 
posed pipeline projects — crude, products, and natural gas — reported to The 
Pipeline Engineer. Company addresses are given when known 


CRUDE LINES 


Name of Company Miles Size Location 


Act Oi ils 


Albor: "Oil "aestarad 
Argentine Government (Ver) 


PO ee Continental 
Gulf-Phillips-Texas-Sinclair 

or py Gulf On Corp 

Cape Pipe Line Company 

Creole Ritts & Corp 

ous *Nexthers Re Railway Co 
+ Pav! MW e 

Iraq Petroleum Co 

Magnolia, Pipe ‘Line Company 

uaeaiere Soboale Co 

North: West Oil | | Pipelines Company 


Offshore Gother ng Company 
Oil Field a. Line Inc. and 
Panhandle Eastern Pipe Line Co 


Kansas A 


Royal Dutch Shell Group and Others 

Royal Pipe og Ltd 

Shell Pipe Line » Corporation 

Sinclair Pipe Line Company 
ndepende e Kansas 

Southern Kansas Pipe Line Company 0.000 bt , 

Libera! to Arkansas 


Trans-Border Line Company : Skaaway, Alaska 


17 American, English, French Middle East prod 
and Dutch companies 


PRODUCT LINES 


Name of Company Miles Size Location 


American Pipe Line Co 
New York, New York 
Buckeye Pipe Line Company 
New York, New rk 
Equitable Gas heel and Subsidiaries 
Pittsb uragh Par vania 
Everglades Pipe Line Company 
Everalades, Florida 
Hydrocarbons Pipelines, Ltd. 
Winnipeg, Manitoba, Canad 
Laurel Pipe Line Company 350 2 Philadelphia to Pittsburgh 
Pittsburah. Pennsylvania 
Mene Grande Oj! Co ( é © to Puerto La Cruz 
Caracas, Venezuela 
Northwest Pipeline Corporation : - our Corners to Salt Lake City, Utal 
Salt Lake City, Utal 
Ohio Oil Company t 2 Hartord. Il! : Setfith. ladiens 
Findlay Ohio 
Service-Continental-Sinclair-Phillips ( alt Lake City, Utah to Spokane . 
Underground Storage and 73 2 is West Virginia, to Newark. New 
Exploration, Inc Mauct nk. Marcus Hook. and Philadelpt 
Union Oil Songer of California : hale plant. Rifle. Colorado to Los Anaele 
Los Ang Califor 
Winnipeg r Central in Company 21¢ ¢ U.S. Canadian border to Winnipea 
Winnipea, Manitoba, Canada 


Washinat 
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How to cut line-up and welding costs by 20% 


lets you use exactly the right size for your particular require 


Lining up and welding sections of a pipe line costs a lot of 
money. But here's how Armco Welded Steel Pipe can help 
you reduce these costs as much as 20 per cent 

Armco Line Pipe is supplied in standard 50-foot lengths 
instead of the usual 40-foot or double-random lengths. This 
means at least 20 per cent fewer field joints. Line-up and 
welding time is reduced and you have fewer sections to handle 

What's more, the wide range of diameters—é to 36 inches-— 
and wall thicknesses—% to %2-inch—available in Armco Pipe 


ments 

Use Armco Welded Stee! Pipe for requirements in the Nat 
ural Gasoline and Natural Gas Divisions and wherever else 
you need dependable line pipe. Write for data. Armco 
Drainage & Metal Products, Inc., Welded Pipe Sales Division, 
4317 Curtis Street, Middletown, Ohio. 201 KOME Building 
Tulsa, Oklahoma. Subsidiary of Armco Steel Corporation 
Export: The Armco International Corporation. 


Armco Welded Steel Pipe 
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It’s an “Open and Shut” case for... 


DARLING-McEVOY CONDUIT GATE VALVES 


OPEN... 


Here is true conduit design, 
assuring smooth full flow at 
open gate position. Seats fully 
protected. No turbulence. No 
pockets to collect sediment. Just 
like clean straight pipe. Note 
too that flow may be in either 
direction and that stem may be 
repacked with valve wide open 
under full line pressure 





CLOSED... 


Self sealing action completes a 
leak-proof, pressure-tight clo 
sure every time! Reservoir-held 
sealing compound automati 
cally responds to line pressure 
differential for a perfect seal 
between seats and gate and seats 
and body. Since very little seal- 
ant is used, capacity is ample 
for a great many cycles of op- 
eration 











AUTHORIZED 


fren and other features combine to make Darling- DARLING 
= y 


McEvoy conduit gate valves unique and unmatched in 


pipe line service today. They are now available in 4” and (OARLING) + 
larger sizes, fully field proved, with experience a matter oO 
! 


of record on various major lines. For detailed information 


ask for Bulletin 5402. VALVES 


orsTrrRisutTtTorR 


DARLING VALVE & MANUFACTURING COMPANY 


Williamsport 2, Pa. 
Mansfactured in Canada by Sandilands Valve Manufacturing Co., Ltd., Galt 19, Ont 


THE PIPELINE ENGINEER, December, 1957 





GAS 


Miles 


Size 


Name of Company 


Alberta Gas Trunkline Company, Ltd. 9 6-34 
Calgary. Alberta, Canada 

Andes Pipeline Corporation 

Argentine Government (YPF) 
Buenos Aires 

Arkansas Louisiana Gas Company 
Shreveport, Louisiana 

Cities Service Gas Company 
Oklahoma City, Oklahoma 

Coastal Transmission Corporation 
Dallas, Texas 

Colorado Interstate Gas Company 
Colorado Springs, Colorado 

Cuban Gas Transmission Company 
(Edwin Pauley) Los Angeles, California 

Eastern Shore Natural Gas Company 
Salisbury, Maryland 

Edison Securities Company 
Los Anaeles, California 

El Paso Natural Gas Company 
El Paso, Texas 

Houston Texas Gas & Oil Company 
Houston, Texas 

Iron Ranges Natural Gas Co. 
St. Paul, Minnesota 

Michigan Wisconsin Pipe Line Company 
Detroit, Michiaan 

Midwestern Gas Transmission Company 
Houston, Texas 


Argentina 


Natural Gas Pipeline Company of America 
Chicaao., Illinois 

Niagara Mohawk Power Corp. 
Syracuse New York 

North Carolina Natural Gas Corp. 
Houston, Texas 

Northern Natural Gas Company 
Omaha, Nebraska 

Northern Plains Natural Gas Company 
(subsidiary of Northern Natural Gas Company) 
Omaha. Nebraska 

Offshore Gathering Company 
Houston, Texas 

Pacific Gas & Electric Company 
San Francisco, California 

Permian Basin Pipeline Company 


Omaha, Nebraska 


Petroleos Mexicanos 
Mexico City, Mexico 
Piedmont Gas Co. 
Hickory, North Carolina 
Pioneer Natural Gas Company 
Amarillo, Texas 
Southern California Gas Co. 
Southern Counties Gas Co. 
Los Angeles, California 
Southern Natural Gas Company 
Birmingham, Alabama 
Tennessee Gas Transmission Company 
Houston, Texas 


Texas Eastern Penn-Jersey Corporation 
Shreveport, Louisiana 

Texas Eastern Transmission Corporation 
Shreveport, Louisiana 


Trans-Canada Pipe Lines, Lid. 
Calaary, Alberte, Canada 
Transcontinental Gas Pipe Line Corporation 
Houston, Texas 
Trans-Western Pipe Line Company 


LINES 


Location 


ous fields 


Extensions to connect var 


Villamontes, Bolivia to Antofagasta, Chil 


Campo Duran fields to Buenos Aires 


Main and gatherir 
Replacements in Kansas 


McAllen, Texas to Baton Rouge, Lou 
Gathering lines in Rio Grande Valley 
New lines, loops, replacements in Texa 

New Mexico, Kansas. Oklahoma 
Mexico to Florida via Cuba 


y 
le 


ssion line and facilitie 


San Joaquin Valley to Los Angele 


New lines and loop New Mex 


co and Arizc 
Baton Rouge, Louisiana to Miami, f 
Laterals to serve Florida distribut 


In Mesabi Iron Range ares 
Laterals and loops in W sconsin, Mich 


Main line from U.S. Canadian border 
Minnesota, to Portland, Tennessee 
ine to serve comr 


Laterals of main 


and Wisconsin 
Loop from Beatrice 
a ements 


i 


j 


Nebraska to et 
e, Ne 


and northern New Y 


Texas to Beatr 
“entral. eastern 


ntrestate Hine in Mocth Carclina 
New lines and loops, Minn 
Kansas, Nebraska, lowa 


Alberta-Montana border to Minneapo 


in Gulf of Mex 
Mississippi River 
Alberta, Canada, gas fields to Antioct 


Offshore gas line om Sabine Pass + 


Calif rnia 


posed Pioneer 
facilities at Spraberry, Texas 
From Crane and Peco 


Reynosa to Monterrey 


nterconnection from pr satherina 


counties, Texas to McCamey 


In Gaston, Lincoln and Burke counties, N. Caroline 


Catawba, Caldwell 


New and replacement lines, Texas 


From Coles Levee to Newha! 


Various lines in Louisiana and offshore 


South of New Orleans to Portland, Tennesse: 
Coudersport, Pennsylvania to Hamburg, New Y 
Loop from Portland, Tennessee and Wincheste 
Lancaster and Morehead, Kentucky 
Loop from Catlettsburg, Kentucky to Broad Run, West Virginie 
Loop south of Mercer, Pennsylvania 
Loop from Morehead, Kentucky to Catlettsburg, Kentucky 
Loop from Delmont, Pennsylvania, to Lambertville, New Jerse 


Loop from Vidor, Texas to Kosciusko, Mississipp 
Loop from Kosciusko, Mississippi, to 
New line, Rayne 30-in. line 

New line from Kapuskasing, Ontario, to Sheridan, Onter 
New line from Winnipeg, Manitoba to Emerson, Manitobs, Canade 
Main line loops, laterals, extensions to system 


Uniontown, Pennsyivanie 


Canada 
Calitorr 


Four Corners area to point ir 








Los Angeles, California 
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Perfect 
PNU[eli veld 


fol me-lah 

pipeline 

‘3 fo} @-Lol- mes 
_transfer — 





A. O. Smith 
relel-TiihZ-Meeolt-Jelt-Cet-laal-lal Mil lal-) 
meters account for every 
drop ...print a permanent, 
tamper-proof record... 
simplify your bookkeeping 
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NOW... a“Dry” Flow Meter with .. 


‘> 


® Ranges: 20°, 50”, 
100°, 200”. 

® Forged construction 
in Type 316 stainless 
or carbon steel. 

® Round or rectangu- 
lar cases. 


...the new Foxboro Type 37 Diaphragm Meter 


How It Works 

In schematic drawing at right, areas shown in color represent 
a stable, non-freezing liquid. Any pressure increase in the high 
pressure chamber compresses Diaphragm Unit A, displacing 
its liqdid and expanding Diaphragm Unit B until force of 
Range Spring C equals the difference between the forces on 
Diaphragm Units A and B. Linear motion of Diaphragm Unit B 
moves inner end of Drive Bar D — outer end moves 
correspondingly through the bellows-sealed flexure bar, 
driving pen arm. Built-in Temperature Compensator (E ) 
proportionately adjusts diaphragm capacity as ambient 
temperature variations affect volume of filling fluid. External 
damping adjustment is shown at F. 








complete overrange 
protection! 


sustained high 
accuracy! 


Now you can have mercuryless flow measurement 
for a wide range of differential pressures — at static pressures up to 
2000 psi — with greater safety and dependability than ever before! 
The new Foxboro Type 37 Diaphragm Meter not only 
combines unmatched ruggedness and precision in a dry meter 
— it's by far the easiest to adjust and maintain. 
And it does away with zero drift problems, once and for all! 
Expansible, Type 316 S.S. diaphragm elements 
respond to changes in pressure with unmatched sensitivity, yet are 
completely immune to overrange up to full static 
pressure! A unique packless drive bar precisely transmits 
linear motion to the pen arm. Range-chonging is easy, 
due to new twin-spiral spring design. Wide range damping is 
externally adjustable under pressure. And the Type 37 is 
self-compensating for temperature changes in all differential ranges. 
Get full details on this high utility, completely dependable 
dry flow meter. Arrange for a demonstration with your 
nearby Foxboro Field Engineer, or write 
The Foxboro Company, 3812 Norfolk St., Foxboro, Mass., U.S.A. 





FOXBORO 


FIRST IN FLOW METERING 


ene weiies bet. ones 
bearings. Flexure-pivoted, bellows-sealed 
etninen naa 

to the pen arm 
sensitivity and undiminished power. Seal 
for flexure pivot is a tough, flexible bellows. 





Type 316 S.S. diaphragm units in both 
high and low pressure chambers provide 
greatest and freedom from 
hysteresis; nesting design and integral 
spacer rings provide safe, positive, over- 
range protection, Temperature compen- 
sation (E) is built into diaphragm 

-+- never requires change 
or adjustment. 


ge Springs 


He... y gauge Ni-Span C alloy, twin-spiral 
sp: . ~~. <ehigh sensitivity with 

las wacy. Readily accessible ... 
ran.~ vnanges are easily made, in minutes! 





FIRST PIPELINE TO TRANSPORT SOLIDS OVER ROUGH TERRAIN! 


No mere gossamer thread, this! In actuality, the 700-foot wisp shown 
here is a high-strength strand of 65-inch O.D. Kaiser Steel electric weld 
line pipe, supported by suspension cables. 

It’s a vital link in a unique new pipeline recently engineered by the 
Standard Oil Company of California for the American Gilsonite Com- 
pany. Its task: to deliver a slurry of Gilsonite" ore suspended in water 
from the company’s mines in Bonanza, Utah to their Colorado refinery 
some 72 miles away. 

Spanning canyons and snaking its way along steep mountain passes 
this pipeline saves Gilsonite important dollars every ton. Kaiser Steel 
supplied almost 50 per cent of the pipe for the project. 

In pipeline after pipeline—the uniformity, precision and high yield 
strength of Kaiser Steel electric weld pipe pays dividends in trouble-free 
performance. 

That’s because Kaiser Steel’s fully-integrated facilities permit rigid 
control of quality from mine to market. Is it any wonder so many im- 


Pipe laying goes fast because the accuracy portant projects begin—and end—with pipe from Kaiser Steel? 
and uniform concentricity of Kaiser Steel line 
pipe make welding easy in the field. 











KAISER 


STEEL BUILT TO SERVE THE GROWING WEST 


Steel Mill Products: pictes * hot rolled strip and sheet + cold rolled strip and sheet + tin plate * continuous weld pipe + electric weld pipe + alloy and carbon bars + bar shapes * st shames 
semi-finished steels * pig iron * ingot molds + coke by-products + Fabricating Division: stee! fabrica ur {t f 
reinforced concrete pipe * tanks + For specifications, write: KAISER STEEL CORPORATION + Los Angeles + Oakland «+ Seattle - 


stion for mstruction 8s her industries * expande mn we e 


Portland + Phoenix + Denver + Tulsa + New York 
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EXCEL-SO HH 


SELECTED FOR THE ROCKWELL 
TEST STATION 


AT PITTSBURGH 


Rockwell's indoor proving room is equipped with EXCEL-SO Calibrating Tank service at world's largest 
EXCEL-SO Calibrating Tanks for controlled metering meter and valve testing installation—Rockwell Test Station 


In world wide service this famous 
EXCEL-SO product has proven 
itself as a scientific measuring 
instrument—not just an ordinary 
welded tank. It is designed and 
fabricated to meet the most exact- 


ing requirements—meter testing I t UJ | S 


under laboratory conditions. In — 
stationary, portable and high pres os 0) mM p n n u 
sure service it insures greatest eaeeee. Ab. AAA A Ad 1 SS 
metering accuracy for petroleum 


products. Write Warner Lewis BOX 3096 e TULSA. OKLAHOMA 


Company for further information 


DIVISION OF ; CORPORATION 


Representatives in all major cities. In Canada: FRAM CANADA, LTD., Stratford, Ontario 
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Like the turtle’s tough shell 
that shields him so well... 


Cu 


Johns-Manville Asbestos 
Wraps provide lasting 
protection against damage 
to pipeline coatings 


As FAR BACK as 1915, J-M Asbestos Wraps were being used to 
protect pipeline coatings. As a matter of fact, in the early twenties 
Johns-Manville also played a leading role in the development of 
equipment for mechanically applying protective coatings and 
wraps at the same time. The introduction of this equipment 
brought about uniform application of coatings and wraps... . 
prolonged the effective life of protected pipelines. 

Today, Johns-Manville Asbestos Wraps have a performance 
record of over forty years on job-proved installations representing 
nearly a quarter of a million miles of pipeline. And tests made 
recently by a leading firm of consulting engineers showed 
Asbestos Wraps provide the most effective single protection 
against earth loads, soil stress and other forces that weaken 
coatings and permit corrosion of the pipeline. 

Invite one of our engineers to show you why J-M Asbestos Wraps 
have been the standard for the industry —and while he is with you, 
ask him to let you see the results of a three-year, extensive test 

Johns-Manville Asbestos program of “Pipeline Coatings and Wrappers.’’ Write to Johns- 
Feit is available in 3 types Manville, Pipe Division, 22 E. 40th St., New York 16, N. Y. 
tor field application or mill wrapping: 





STRONG PROTECTION v¥ PROVEN PERFORMANCE 
RESISTANCE TO SOIL STRESS AND DEFORMATION 
HIGH-SPEED APPLICATION 7 LONG-TERM INVESTMENT 
SIMPLIFIES CATHODIC PROTECTION SYSTEMS 
REDUCES HAZARD « INCREASES SAFETY 


#15 Asbestos Feit—the high-strength, uni- 
form asbestos wrap that has given superior 
protection to pipe coatings for more than 30 
years—under the most severe soil conditions. 
#15 Transhield® — heavyweight asbestos felt 
with parallel glass reinforcement for high tear 
strength. 

#8 Transhield—standard-weight asbestos felt 


with parallel glass reinforcement —for low-cost 4 ~v 
protection against average soil conditions. iM JOHNS -MANVI LLE 
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Take a minute to add up what it costs you 
to clean out the sediment in an 80,000- 
barrel crude storage tank. 

The answer—5000 to 8000 dollars— 
may amaze you. Yet these figures are 
based on careful field studies by a major 
pipeline company 


Your total cost includes: 

e what you pay for cleaning 

e your overhead while the tank is 
out of service 
value of refinable oil and wax you 
lose in the bottoms (at least 
$2000—and sometimes as high 
as $6000) 


Fortunately, this is one expense you 
don’t have to accept. Prevention is easy. 


You save $1000 per tank per year 
when you keep bottoms clean by pressing a button 


Put LIGHTNIN Mixers on your tanks, and 
Start enjoying savings on the order of 
$1000 per 80,000-barrel tank per year 
Savings on larger tanks are equally 
spectacular. 


No need to scrape out sludge 
You eliminate sludge buildup—for good 
—when you install LIGHTNIN Mixers. By 
pressing a switch button, you start the 
tank contents in gentle motion that 
keeps sediment suspended in the crude, 
or resuspends any that has settled. You 
can keep bottom sediment level, year to 
year, as low as one inch. 

You dispatch a more uniform crude 
when you use LIGHTNINs in your tanks 
Crude leaving the tank has the same 
values as when it entered the tank. You 


“Liohtain Mixers 


MIXCO fluid mixing specialists 


Get these helpful bulletins 
on BS&W control and UGHTNIN 


NIN Mixers (B-503) 


[] BS&W Control with UGHT- [] Condensed catalog describ- 
ing UGHTNIN Mixers—all 


4 


types (B-109) 


Mixers. Check, tear out and mail 


C Side entering mixers, | to 


overcome the risk of large slugs of 
accumulated sediment breaking loose 
and moving into the pipeline 

By eliminating downtime for sludge 
cleanout, you keep your tank farm's /w// 
holding capacity ready for use when you 
need it. You gain as much as 12% more 


storage capacity—without adding a 


single tank. 


Do this today 


More than 50 independent pipeline com- 
panies and about 35 leading producers 
and refiners are cutting crude storage 
costs this effortless LIGHTNIN way. So 
can you! To see how, just call in your 
LIGHTNIN Mixer representative (listed in 
Pipeline Composite Catalog). Or write 
us direct. 


LOW OPERATING COST. It to 
as one hour to suspend sediment ir 
Upkeep is simple; choice of stuff 
meet your conditions, or mech 


that eliminate stu# ng-box mair 


25 HP (B-104) 


[] Data sheet for 
mixer requirements (B-107) 


([] UGHTNIN rotary mechanical 
seals for extra-low-cost mix- 


ing (B-111) 


to us today with your name and 


company address. Free—no figuring 


obligation 


MIXING EQUIPMENT Co., Inc., 127-n Mt. Read Bivd., Rochester 11, N.Y. 
In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Avenue, Toronto 10, Ont. 





BIG-INCH 520 


Rounding out a complete line of 
Trenchliners for pipeliners, Parsons now 
brings you two big, wheel-type machines — 
both job-proved on cross-country work: 


Big-Inch model 520 opens up to 28 lineal feet 
of trench per minute, depending on depth, 
width requirements, and working conditions. 
It digs from 40 to 52 inches wide — and as 
deep as 812 feet. 


With Parsons Middle-Inch 420 Trenchliner, 
you get digging speeds up to 44 lineal feet 
per minute — trench widths from 31 to 46 
inches, and depths to 7/2 feet. 


Originally developed by C-R-C, and now built 
by Parsons, these two big-wheel ditchers 
bring you the combined engineering know- 
how and services of both firms. It will pay 
you to get more information on these 
heavy-duty Inchers. 


Other Trenchliners in the Parsons line in- 
clude smaller wheel-types (new 170 shown at 
right) — and ladder-types on rubber or 
crawlers, in a complete selection of sizes to 
serve all your needs. Contact your Parsons 
distributor or write for literature today. 


PARSONS COMPANY * Newton, lowa 
A division of Koehring Company 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARC 


....ame MIDDLE-INCH #20 


Another recent addition to Parsons line is the new 
170 — a medium-size ditcher with extra-wide wheel 
frame. It digs 20 to 32 inches wide, at depths to 
5% feet — has hydraulic wheel-hoist on power-tilt 
most. Conveyor is hydraulically driven. Belt speeds 
ure completely independent of digging wheel speeds. 
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For your vital control communications 


DEPEND ON 
MICROWAVE 


... by Westinghouse 


\) 


ye 


~~, 


Your pipeline operation is as efficient—and profitable—as its control 
communications system. 


LD 
wx 


= 


That simple fact emphasizes the importance of a properly designed 
system to insure unfailing reliability and flexibility for future growth. 

Westinghouse fills the bill by providing the ultimate in circuit sim- 
plicity designed specifically for ease of maintenance and interchange- 
ability. Multiplex panels allow up to 30 crystal-controlled channels 
capable of carrying up to 15 sub-channels for telegraph, teletype, tele- 
metering or supervisory control. Westinghouse system design incorpo- 
rates automatic alarm and 100% stand-by for interruption-free service. 
Above all, Microwave gets through, without wires subject to weather 
or accident damage. 

Get all the details—and the economic advantages—from your nearby 
Westinghouse sales office—or write to Westinghouse Electric Corp., 
Carrier-Microwave Department, Box 7425, Halethorpe 27, Md. 


You Caw BE SURE...1F ITS 
Westinghouse SW 
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Dresser Style 40 Couplings on booster pump at work-tanks of products pipeline stotion 


Simplify Pump Installation and Maintenance 


...- the DRESSER way! 


A wrench is the only tool needed to install or 
dismantle the Dresser Couplings shown above. 
They give you a permanent, vibration-absorbing, 
leakproof connection. 

For fast, simple connections and repairs, time 
tested Dresser Couplings and Long Sleeves are 
ideal for replacing damaged pipe sections, and 
for tie-ins. Complete size range. 

To repair a porous weld, without shutting down 
the line, use a Dresser Porous Weld Clamp. 
Put it around the weld, draw up the bolts. It’s 
that simple. Size 2” through 31”. 

For easy repairing of breaks, splits and holes 
in high pressure lines, use Dresser Split Repair 


at OF >) 


DRESSER. (5) 


oc 
> 
° 
+ “ 
ta ino’? 


TO REPAIR POROUS WELDS 


FOR BREAKS, SPLITS, HOLES 


Sleeves. No loose parts. No welding. Self-sealing 
end-gasket pressure increases as line pressure in- 
creases. Sizes 6” through 24” and larger. 

For reinforcing welded joints, use Dresser Re 
inforcing Sleeves, made of best grade flange 
quality steel plate. Vented against pressure 
build-up. Weld-over Sleeve for coupled joints 
also available. Both styles can be furnished 
in special sizes and shapes, in production 
quantities. 

Furnished for pressures as high as 1000 lbs., 
or more, Dresser repair equipment simplifies doz 
ens of maintenance problems. Buy them direct, 
or from our warehouses. Write for catalog. 


Dresser Manufacturing Division, 49 Fisher Ave 
Bradford, Pa.Warehouses: 1121 Rothwell St., Houston 
101 S. Airport Bivd., S. San Francisco. In Canada: 1211 
Bathurst St., Toronto; 1210 llth Ave., W., Calgary 


REINFORCING SLEEVES 
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Working on the distribution system for the Trans-Canada natural gas pipeline, this new Barber-Greene 
Model 774 Ditcher cuts through clay frozen to a depth of five feet at temperatures around 26° below zero. 


New ditcher wheels through 
frozen clay at 26° below zero 


Working every day for two sub-zero months, this Digging 22 inches wide and four feet deep, the 
new Barber-Greene Model 774 wheel-type ditcher Model 774 averaged over three feet per minute 
was subjected to operating conditions far beyond in these extreme conditions. 

any likely to be encountered in normal use. It cut This ditcher is completely new: 
through clay frozen to a depth of five feet in tem- 


New digging-wheel drive through telescoping shaft, 
peratures as low as 26° below zero. Only four days Pir. e tips 


. h . : di h . floating differential, and split No. 1 shaft 
during the entire period did the mercury rise New flexible connection between chassis and boom 


above zero. New dual-range Hydra-Crowd for fastest crowding 
Operated by G. M. Gest Construction Ltd., in every digging condition 

Montreal, the new ditcher was put through this New electric overload protection 

grueling test in Manitoba on a vital phase of the New all-hydraulic spoil conveyor 

Trans-Canada natural gas pipeline distribution New hydraulic controls for easier, more accurate 

system. operation 


Write for literature on the most up-to-date ditcher made. 


AURORA, ILLINOIS, U.S.A. 


CONVEYORS...LOADERS...DITCHERS...ASPHALT PAVING EQUIPMENT 
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This gasoline plant operates efficiently despite 


varying loads 


The San Juan gasoline plant of the 
Pacific Northwest Pipeline Corporation 
is big! It was designed to handle 300 
million cubic feet of gas per day and 
recover 340,000 gallons of liquids. But 
efficient operation over a wide range of 
loads was necessary. 

Since it was placed on stream in 
October, 1956, the San Juan plant has 
operated efficiently and dependably at 
loads ranging from 20 per cent to nearly 
100 per cent of capacity. This is an 
unusual record for a plant of this size. 

Furthermore, because of a rigid 
timetable imposed by pipeline commit 
ments, the plant was constructed in 


the fish compani 


HOUSTON 


record time despite many unusual 
problems posed by terrain, weather and 
transportation. 

Because of transportation limita- 
tions, the 90-inch by 56-foot absorbers 
had to be shipped to the site in sec- 
tions. There, welding assembly was 
completed in the field. The units were 
then inspected and stress-relieved. 

This is just one example of the way 
the Fish Companies tackle problems. 
Your problem may be entirely different. 

If you are planning new facilities 
in oil, gas or chemicals, call on Fish 
for imaginative engineering from 
feasability study to final completion. 


FISH ENGINEERING CORPORATION 


FISH NORTHWEST CONSTRUCTORS, 


FISH SERVICE CORPORATION 


INC. 





P 623. 


A right-of-way crew clearing a 50-ft 

strip west of Wildwood after timber 
crew has removed trees along the 

route. Second cat at right in foreground 
is towing a rock ripper, which rips 
large rock in lieu of blasting 


CALIFORNIA 
LINE 


A RUGGED “<= 
JOB 


Rocky terrain, treacherous mountain slides, fire hazards 


in heavily wooded areas are some of problems on PG&E project 


A. E. Garrissere 

General Foreman 

General Construction Department 
Pacific Gas and Electric Company 


PACIFIC Gas and Electric Company's 
173-mile, 1 2-in. high-pressure gas trans- 
mission pipeline is being laid through 
some extremely rugged and treacherous 
terrain. Heavy brush and forests pre 
sent a fire hazard that necessitates 
special precautions, and the line has to 
be located along ridge tops in moun- 
tainous areas to reduce the danger of 
losing it due to slides. Elevations vary 
from 5000 ft to sea level. These are 
some of the factors with which the con- 
struction crews are contesting to put 
in this system between Corning and 
Eureka in California 

Work began in June and the line is 
scheduled for completion this month 
(December). It will deliver 21,000,- 
000 cu ft of gas a day to supplement 
declining supplies from the Tompkins 
Hill field near Fortuna 

Construction is by forces of Pacific 
Gas and Electric Company and a joint 
venture composed of Alex Robertson 
Company and Engineers Limited Pipe- 


line Company under a contract from 
PG&E 

The line originates in the existing 
gas fields neat Tehama 
County, and will draw on other fields 
by means of system connections. From 
Corning to Reeds Creek Road west of 
Red Bluff the pipeline crosses flat cul 
tivated and pasture lands. Terrain then 
changes to a rolling oak and brush 
covered series of small ridges to Plat 
ina, after which the route crosses rug 
ged mountains of the Coast Range and 
two mountain rivers, the Mad and the 
South Fork of the Trinity, en route to 
Carlotta, From Carlotta to the term 
nus at Eureka, Humboldt County, the 
pipeline traverses flat and sometimes 
marshy cultivated and pasture lands 
East of Carlotta seven miles of red 
wood forest are crossed 

The pipeline will terminate at sea 
level after crossing mountains at nearly 
5000-ft elevation 

Maximum operating pressure of the 
line will be 960 psig into the Tompkins 
Hill regulator set. Quarter-inch wall 
pipe will be used to this point except 
for 0.406-in. wall pipe in river and 
major creek crossings. Through popu 


Corning, 
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lated areas 0.281-in. and 0.3125-in 
wall pipe will be used, and from Tomp- 
kins Hill into Eureka 0.219-in. wall 
pipe will be installed. 

Twenty-four main line valves will be 
installed approximately eight miles 
apart. Check valves will be used at 
river crossings and at other strategic 
locations. Telemetering equipment will 
be installed later for remote control 
A future compressor station site has 
been selected near the South Fork of 
the Trinity River. 

In addition to right-of-way acquisi 
tion through private lands and obtain 
ing highway and railroad permits, a 
special use permit was obtained for the 
right to construct the pipeline through 
the Trinity and Six Rivers national 
forests. Regulatory measures were mu 
tually agreed upon by PG&E and the 
U.S. Forest Service before construction 
and were incorporated into the speci 
fication for construction 


Construction Progress 
Construction is progressing at four 

locations simultaneously. PG&E forces 

began at Corning and are laying 16 
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A backhoe works east of Beegum 
operate. 


in rocky soil where trenchers cannot 


A workman assists a welder as he welds a section of pipe near Rosewood. 
A completed weld is shown in the left foreground. Welded section will 


be field wrapped 


miles of pipeline to a point west of Red 
Bluff. The contractor began one spread 
at Reeds Creek Road, west of Red 
Bluff, working toward Platina. Another 
spread began at this point and is going 
west. The first spread has moved ap- 
proximately 70 miles west of Platina 
to Carlotta and is now progressing east- 
ward and will effect a juncture with the 
spread moving west from Platina. A 
fourth spread consists of a subcontract 
of approximately 35 miles awarded to 
the MGM _ Construction Company 
Fourteen miles of pipeline have been 
laid from Tompkins Hill into Eureka. 
Work is now proceeding from Carlotta 
into Tompkins Hill. Construction has 
proceeded as above due to difficulty in 
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obtaining rights-of-way. Progress in 
obtaining all necessary rights-of-way 
will govern completion of the pipeline 
as scheduled 

Clearing of the right of way was sub- 
contracted to R. A. Byers for 65 miles 
of the line from Reeds Creek Road to 
the Trinity River and to the Buck 
Mountain Construction Company for 
85 miles from the Trinity River to the 
Eureka terminus. 

Clearing started working 
simultaneously west from Reeds Creek 
Road, Platina, the Trinity River, and 
Tompkins Hill. Another crew started 
at Carlotta in the redwoods working 
east. Clearing was completed in 2% 
months except for lands on which 


crews 


THE 


rights-of-way were not obtained. Dis 
posal of brush and debris will be ac 
complished after pipe installation and 
after fall rains lessen the fire hazard 
Clearing varied from scattered oak 
and brush to old growth redwood. Ap 


proximately 45 miles of pipeline 


crossed the Trinity and Six Rivers na 
tional forests 

All merchantable timber was crutsed 
and marked for removal of the 50-ft 
right-of-way strip and on permanent 
access roads. Basis of timber payment 
on private lands was a joint cruise by 
a PG&E and a private timber cruiser 
U. S. National Forest timber 
cruised for estimating purposes Ac 
tual payment was based on log scale 

All merchantable logs in the national! 
forests remained the property of the 
On private lands 


was 


clearing contractor 
merchantable logs were piled adjacent 
to the right-of-way and remained the 
property of the land owner 

Services of scalers and a fire patrol 
handled by a cooperative 
agreement between PG&E and the 
U. S. Forest Service. A 150-gal. 4 
wheel drive fire truck was made avail 
able to the fire patroiman 

Dozers were used to uproot brush, 
oak, and digger pine and pile them 
along the right-of-way. In heavier tim 
ber the merchantable trees were felled 
bucked, and logged after the under 
growth had been dozed away. Stumps 
were then dozed or shot and the 50-ft 
strip completely cleared 

In the old growth redwood stands 
the owners chose to do their own log 
ging. Some redwood stumps up to 15 
ft diam were removed from the 50-ft 
right-of-way strip 


man were 


Portions of the gas line paralleled 
or crossed under existing PG&E 60 and 
110-kv power lines. It was usually pos 
sible to put these electric transmission 
lines out of service before felling trees 
or shooting stumps in their immediate 
vicinity; however, some work was done 
with the lines in service. Twenty per 
cent dynamite used to shoot 
stumps. Fifty to 60 sticks per stump 
were used to spring the redwood 
stumps mentioned above. Elsewhere 
enough powder was used to shatter the 
stumps in order to facilitate burning 
later. 

A 40-ft right of way bench is con- 
structed using six to zight dozers and 
two rippers per spread. It is possible to 
rip most of the shale and serpentine 
rock encountered. Rock mounds are 
drilled and shot 

Through the mountainous and heavy 
rainfall areas, and even in the rolling 
hills, the pipeline location is along 
ridge tops. This was done to lessen the 
danger of losing the line due to slides 
Side hill sections are thereby mini 
mized, although many of the hogback 


was 
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ridges require much right-of-waying in 
order to obtain the 40-ft working strip. 

Four trenchers are being used to 
make ditch. Backhoes, clams, and drag- 
lines are used as required. All major 
creeks, rivers, and dry washes are dug 
for eight feet of cover on the pipe 
Normal cover on the pipe is 42 in. In 
rock 24-in. cover is permissible. As 
mentioned above, the rock encountered 
consists of shale and serpentine. Drill- 
ing and shooting, however, are minor 
Due to the terrain, trenchers, cranes, 
and backhoes usually require holdback 
cats 

Padding and shading material is dit- 
ficult to obtain in the serpentine areas 
und must be imported 

Due to the terrain and rock encoun 
tered the trenchers are sometimes dou- 
ble shifted in order to keep ahead of 
the pipe gang. A ripper cat working 
ahead of the trencher enables the 
trencher to get ditch through some 
rock areas 

In the marshy area near Eureka, 
stumps and logs are being found in the 
ditch line. It is necessary to drill and 
shoot them and use a backhoe to com 
plete the trench 

The pipe haul and stringing was sub 
contracted to the Progressive Trans 
portation Company 

Eighteen hundred tons of pipe were 
tubricated at the Republic Steel Plant 
in Youngstown, Ohio, and 11,800 tons 


of pipe were fabricated at the Kaiser 
Steel Plant at Fontana, California 


Central Yard Coated 
Approximately 97 miles of pipe was 
railed to PG&E's coating and wrapping 
yard at Decoto, California, and then 
trucked to the job site. Sixty-three 
miles of bare pipe was railed to a yard 
set up by the joint venture at Carlotta 
for installation between the Mad River 
and Eureka. From there the pipe is 
trucked over steep and winding moun 
tainous roads on which a great many) 
logging and lumber trucks are encoun- 
tered. For stringing in the more diffi- 
cult areas, the pipe hauler used 4-wheel 





The Author 


A. E. Goarrissere is general foreman in 
charge of the construction of Pacific Gas and 
Electric Company's 1!73-mile Humboldt Boy 
Corning gas line, a $9.4 million project 

A native Californian, Gorrissere is a grad 
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Administration in the Yukon Territory of Can 
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Since joining Pacific Gas and Electric, he has 
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school and courses offered by the company 
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drive tractors and reduced the load on 
the semitrailers from 22 joints to 10 ot 
12 joints of pipe. Tow cats are used 
where required 

Pipe is cold bent up to one degree 
per pipe diameter. Welding elbows are 
used for angular deflection greater than 
that allowed for bending. Both bend- 
ing machines and bending shoes are 
used; the shoe is used on slight angles 
and the bending machine for larger 
angles. The route lies along ridgetops 
as previously mentioned and thus con- 
tains many angles. By careful control 
of the right-of-waying and trenching, 
many of the sags and overbends are 
eliminated. Engineers precede the 
bending crew, locating and computing 
the angular deflections 

The welding crew follows, using the 
stovepipe method of line-up. Two weld 
ers run stringer beads and hot passes 
Each spread usually has three welders 
on the firing line and two welders on 
tie-ins. River and creek crossings are 
either installed prior to the line-up or 
later by the tie-in crew. Cats are also 
required with the welding crews to 
move equipment over the steep slopes 
All welders are tested according to API 
standards before going on the line 

Plant wrap consists of a glass fiber 
innerwrap and felt outerwrap with lay- 
ers of asphaltic enamel between pipe 
and glass fiber and inner and outer- 
wrap. The joint is then whitewashed 
Field joints are coated with two layers 
of felt and enamel, banded into posi- 
tion, and the joint flood coated with 
enamel 

Somastic coating was previously ap- 
plied to 0.406-in. wall pipe at Pipe Lin- 
ings, Inc., Wilmington, California, for 
use in river and creek crossings. So- 
mastic molds are used to field-coat 
these joints 

No particular fire hazard has arisen 
due to welding or wrapping operations 
During right-of-way operations all or 
ganic matter has been removed from 
the working area. However, mobile 
equipment is equipped with a shovel 
and axe and “Ranger” fire gun. Weld 
ing and wrapping gangs carry 150-gal 
water tanks along with them 

D-6 and D-7 sidebooms are used to 
lower-in. The ditch is raked and 
checked again prior to installation. In 
the hot Red Bluff area installation was 
restricted to the cooler morning hours 
Pipe strings are broken in the moun 
tainous terrain to prevent the pipe from 
moving on the skids. Slack in the line 
presents no problem in this terrain 
Tie-in crews follow, catching the breaks 
and crossings as described. 

he pipe is shaded as soon as possible 
and then backfilled. A particular prob- 
lem is to Keep roots away from the pipe 
while shading through the forest areas 

Cleanup gangs complete the opera- 
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Trencher moves along right-of-way excavating 
a trench about 5-ft deep by 2-ft wide. It is 
shown moving through sandy clay soil in the 
Rosewood area 


tion, repairing fences, cleaning ditches 
picking up debris, and building perma 
nent access roads with culverts and 
drainage ditches. The right-of-way 
bench is left as a permanent access 
road. Through the National Forest 
other access roads were cleared and are 
being constructed to form a permanent 
These are built to 
maximum grade of 15 percent and 
minimum radius of curvature of 75 ft 
with adequate culverts and drainage 
ditches to prevent washout and erosion 

The completed right-of-way strip 
will be reseeded as a further erosion 
control measure 

Approximately 500 men are em 
ployed on the line and approximately 
300 pieces of equipment are in use 
Jeeps, “Burma” jeeps, and 4-wheel 
drive equipment lend themselves most 
readily to this type of terrain. Two 
way radio communication is used 
throughout the project by contractors 
and PG&E workmen 

Although the fire hazard is very high 
and is always present, the construction 


access network 


has proceeded without incident. Sev 
eral fires originating from other sources 
have started in the work areas. Con 
tractors’ men and equipment have bcen 
utilized to fight these fires z** 
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PRESSURE OPERATEL CHARGE HEAT 
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PNEUMATIC CONTROL 
HEAD 


PRESSURE OPERATED 
SWITCHES TO SOUND = 
ALARM AND SHUT DOWN iieen an | 
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1 CONTROL | 
PRESSURE OPERATED TRIP TO RELEASE ROOM 
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Fire Control 


Fire satety in remote unattended pumping stations is dependent upon adequately desig 

automatic fire control systems. The accompanying diagram has been prepa 

Company, Inc., to show a typical system that may be used in these remote installations 
In the arrangement shown, fire in either space will be detected by 

ictuators or fixed temperature thermostats, which actuate six 75-lb cylinders of carbon dioxide 

Pressure in the system supplied by the carbon dioxide cylinders is used to close doo! 
ventilation ducts, and sound a local alarm automatically. Sufficient carbon dioxide is introduced 

into the rooms to reduce the oxygen content to a degree insufficient to support combustion. Pressu 
switches and trips also can be utilized in the piping system to shut down machinery and sound alarms 

at distant points x*** 


THE PIPELINE ENGINEER, December, 1957 








a 


Service Dex 


J. B. Sinclair 


Caferpillar Tract 


Correctly Installed Seals 


Prevent Damage and Downtime 


they play an important role in protecting vital parts of earthmoving machinery 


FREQUENTLY 
ob are smal size and, therefore 
seemingly cant. When com 
cost of a crank 


parts doing a big 


pared to the 
shaft, the size and cost of the seal at 
the forward end of the crankshaft ts 
negligible Yet small seal, if not 
nstalled co 


ifter leak j in permit serious 


replaced shortly 


damage to the 
A felt seal 
the principal 


$ preventing t ntry of dust and the 


is used where 


lirement of the seal 


retention Of on « grease 1S not a re 
quirement. When installing a felt seal, 
impregnate the seal with lubricating 
oil to protect the seal from overheat- 
ing and we If the installation re- 
quires that the seal be split, the cut 
should be made at an angle 

Cork seals are sometimes used in 
stead of felt seals. Although cork seals 
give good protection at temperatures 
up to 150 F, they are not recom- 
mended in applications where they 
will be exposed to acids, alkalies, or 
high pressure 

Cork, when used against a solid 
backing such as on face seals, effec- 
tively retains grease in a compartment 
and excludes water and dirt. When in 
stalling a face type seal with a cork 
face, coat the cork face with graphite 


grease 


Leather, Rubber Widely Used 

Leather and rubber are widely used 
sealing materials. The most common 
usage is in lip type seals; however 
leather is being replaced by synthetic 
rubber in many of its applications. The 
rubber lip seal, in most applications 
provides better sealing at high speeds, 
high temperature, and where misalign 
ment and run-out conditions exist 
Rubber lip type seals also are effective 


dirt seals. 


There are definite reasons why rub- 
r seals have not replaced leather 
Therefore 
is Suggested that unless a rubber seal 
recommended, the original leather 


ils in all applications 


lip seal should be used 

When possible, prior to installing 
i leather lip seal, soak the seal in warm 
oil for about a half hour. A rubber lip 
seal should just be dipped in oil. In- 
stall the seal with the wiping edge 


SHAFT SEAL DRIVER 




















Mi, 











Seal is installed by driving against the out- 
side rim 























Lip seal is indicated by arrow. 
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turned in the direction reco 
For single lip seals, leathet 

it is a general rule that the 
seal points toward the mate! 
sealed. That is, if the prin 
tion of the seal is to exclude 

a compartment, the lip of 
should be pointed toward the 
If the primary function is to se 
cant in a compartment, the li; 
seal should point toward the 
ment containing lubricant 

A double lip seal, 

ther or rubber, frequently has 
that is wider than the other lip 
plications requiring such a doub 


whethe 


the spring side of the seal, which 
the wider lip, should alw 
toward the lubricant to be seal 
two compartments containing 
cant are separated by a double | 
the wider lip should point towar 
compartment containing the 
pressure or the compartment 


most fluid lubricant. 


How to Install Lip Seals 
There are several ways to inst 
type seals. If the seal to be 


| 


is 


must pass over a sharp shouk 
way, or spline, shim stock sho 
wrapped over these areas and 
stock lubricated to provide 
sliding surface for the seal lip 
stock is not available, a heavy 
coated with grease will work s 
torily 
driving member that will press 


the outside rim of the seal 


To drive the seal in place 


Another commonly used sy 
rubber seal is the O-ring seal. This 
should be dipped in oil just prio 
installing and should be rolled 
the shaft on which it ts to be insta 
or placed into is groove with 
mum of stretching. Also, make su 
O-ring is not twisted when it is 
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Arrows point to O-ring seals. 

















Top arrow shows example of Neoprene seal. Bot- 


tom arrow shows example of cork seal. 


in its groove. O-ring seals are inexpen- 
sive and, once used, conform to shape 
of the groove in which they are in- 
stalled. They are, therefore, usually re- 
placed at disassembly and seldom re- 
used except in an emergency. 

Chevron type packing seals are gen- 
erally used in hydraulic cylinders. 
Direction of assembly is most impor- 
tant to effect a seal with this type of 
packing. In all applications, the chev- 
ron packing should be installed with 
the point of the chevron toward the 
flange of the piston. Installed in this 
manner, the lips of the packing will 
not catch on sharp edges. Always use 
sufficient shims behind the packing 
gland to give the chevron packing a 
slight press. 

As previously pointed out, normally 
seals are small in size and cost very 
little; however, they play an important 
part in the life of earthmoving equip- 
ment. Leaking seals should always be 
replaced. Those found to be question- 
able at reconditioning also should be 
replaced to prevent future downtime 
and possible costly repairs. “x 
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Shim stock protects lip of the seal during assembly 


Arrow points out location of felt seal. 
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Maintenance foreman and assistant remov- 
ing rings from power cylinder during annual 
main engine overhaul 


C. Freeman 


Worthington Corporation 


HOW CAN a pipeline company be 
sure that equipment necessary to keep 
gas moving from producing fields 
thousands of miles from a market will 
operate the year ‘round without major 
service breakdowns? 

The answer in a nutshell is scheduled 
vear ‘round Mmainlenance 

This we learned from a visit to Texas 
lilinois Natural Gas Pipeline Com- 
pany’s system. More specifically, to 
Station 310, seven miles west of Cen 
tralia, IHlinois 

Texas Illinois helps supply the Chi- 
cago Metropolitan area with natural 
gas brought from the Texas Gulf Coast 
Its companion system, Natural Gas 
Pipeline Company of America, also 
serves the Chicago area with gas from 
Texas Panhandle and Hugoton gas 
fields. Both have their headquarters in 
Chicago 


Scheduled Maintenance 

Keeping the gas flowing regularly 
through these pipelines involves de 
pendability of equipment operation 
in this case engine-compressors and 
auxiliaries. This is the responsibility of 
the general superintendent of compres 
sor stations for both companies and 
the superintendent of compressor sta 
tions on each of the separate systems 
These men have instituted a plan for 
scheduled maintenance, including 
checking procedures, that is coordi- 
nated with the company’s load dis 
patching operations and individual sta- 
tion supervisor work schedules. 

We will discuss detailed mainten- 
ance later. In general, the scheduled 
maintenance plan is as follows: 

The superintendent in Chicago sends 
out regular overhaul schedule sheets on 
each of the various engines and equip- 
ment regularly needing yearly main- 


Breakdown 
the Year-’round 


Scheduled maintenance is the answer found by 
Texas Illinois and Natural Gas Pipeline 


of America to keep its equipment in top repair 


Working on scavenger and compression cylinders 


tenance. Three copies are mailed to equipment at every station on the 
each station. Station supervisors pre pipeline systems 
pare an overhaul schedule showing A similar record is kept of deta 
date of last overhaul in the first col maintenance, parts replacement, etc 
umn, estimated date of yearly overhaul on the various equipment at the st 
in the second column, and leaves the tions. Every machine and equipmen 
third column blank to be filled in with part in every station is coded with 
actual overhaul dates. The original company number and a record kept of 
copy of each overhaul schedule is its placement and maintenance. By fol 
mailed to the office of the Chicago lowing these records, it is not only pos 
superintendent, the second copy is used sible to be certain of complete pre 
by the local repair foreman in plan ventive maintenance on all equipment 
ning the work for the maintenance but also to predict possible causes of 
crew, and the third copy is filed by future failures. The closest possible 
each station superintendent contact Is maintained between all sta 
As the maintenance work is com- tions and the main office by microwave 
pleted in the various stations, the dates ind radio communications 
for work completion are marked on As maintenance in any station in 
the overhaul schedule at the station and volves a change in the load capacity of 
reported weekly to the main office in that station, the station superviso! 
Chicago for marking on their records checks with dispatcher in Chicago to 
In this way, a complete record is kept obtain permission for shutting down 
of all maintenance operations on all any part or all of his equipment 
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Removing compression piston. 


Maintenance in Detail 

Engine maintenance work for the 
Texas-Illinois Pipeline Company and 
the Natural Gas Pipeline Company of 
America is performed by maintenance 
crews who are permanent residents at 
the station. 

During our visit at Station 310, con- 
siderable maintenance work on a main 
engine overhaul was accomplished. Pic- 
tures accompanying this article illu 
strate some of this work. 

It takes eight to nine days for the 
complete overhaul of an engine. Be 
fore starting with any such work the 
station supervisor checks with the pres 
sure dispatcher in Chicago to notify 
him that the unit will be shut down 
All other engines in the station are 
given an ignition system check before 
proceeding with the work. This is pre 
ventive maintenance to help assure that 
another engine won't fail during the 
scheduled work period. In any case, the 
engine undergoing complete overhaul 
can be put back on the lire on two 
hours notice. 

During an engine overhaul, every 
important working part is examined. 
Parts and items thoroughly checked 
are: 

Main bearings 
Scavenger pump 
piston 
Scavenger pump 
valves 
Scavenger pump 
packing 
Scavenger pump 
crosshead 
Pilot air 
distributor 
Lubricating oil 
pump 
Gear drive 
Governor 


Power Heads*** 
Exhaust Valves*** 
Power 
cylinders*** 
Cylinder 
lubrication* ** 
Magnetos and 
plugs* **_* 
Crankcase sump 
Compressor pistons 
Compressor valves 
Compressor 
crosshead 
Compressor 
packing 
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Removing power piston. 


Lubricators 
Gage board 
Gas ignition Starting air valve 
valves Shut-down system 
Cam mechanism Air intake filters 
Crank and wrist Oil cooler 
pin bearings Indicating and 
Balance** 


Air starting 
valves*** 


*As needed 
**Bi-weel 


***Semi- 


As part of the preventive mainten 
ance program, bi-weekly pressure in 
dicator cards are taken on each engine 
power cylinder. Temperature readings 
for each cylinder are taken at this 
Same time for instrumentation per- 


manently installed on the engine 


Checking these cards will give a clue 


to any serious engine difficulties that 
may be developing within the power 
system. These data are also used in 
balancing the load between individual 
cylinders of the unit 

Engines equipped with a pulse gen 
erator in the ignition system require 
virtually no maintenance. Magneto 
ignition systems are serviced every 
other week. Points are cleaned and ad 
justed and the rotor cams lubricated 
This service and care has increased 
spark plug life from an average of 400 
hr to 700 hr. As a matter of fact, one 
plug lasted 1139 hr before failure, 
and this is exceptionally good service 
Resistors have been installed in the 
plug lines, and this has helped to in 
crease plug service life. 

In the maintenance work itself, the 
main job is one of cleaning or replace- 
ment of parts worn beyond acceptable 
clearances. The exceptions are valves, 
which are refaced in a lathe, and valve 
seat inserts, which are ground, Any 
rough surfaces encountered are pol- 


THE 


ished. Although compressor inspection 
is performed regularly there rarely is 
any work at all needed on this part of 


the machinery 


Annual Report 

Each station supervisor makes an 
annual maintenance report on main en 
gine overhaul for each engine compres 
sor. In this report, he gives a general 
description of the condition of pistons 
and main crank and wrist pin bearings 
their clearances, valve and valve seat 
conditions and maintenance performed 
thereon, cylinder liner conditions and 
clearances, cylinder head conditions 
the condition and clearance for the 
rings in the engine, compressor and 
scavenger cylinders, the hours of op 
eration for the machine, the wear on 


each part and the period wear index 


Conclusion 

The above describes a plan tor op 
eration and maintenance for an organi 
zation that can’t afford failure and 
there has been none. The thoroughness 
and dispatch with which all work is 
completed inspires confidence between 
the operating and service divisions of 
these pipeline companies. This is ap 
parent even to the casual visitor. Any 
engine Owner or operator might well 
profit from the excellent example set 
by these organizations in making his 
own operation more dependable. In 
deed, it gives even the manufacture! 
of the machinery a rather comfortable 
feeling to know that the products of so 
much engineering and shop toil are in 
the care of men who know what goes 
into machinery, what is good for it 
and most important, how to keep it run 
ning right ze 
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Possible Reduction of Costs 


Through use of Thin Wall Pipe, 
Adequate Coating and Wrapping 


J. Campbell Stirling 


e Pipe 


ECONOMICS e mit n of } COrrosio I t pipe p ct ! corrosion miutigat 
inderground pipeli } n important { lem 1 the CCE ft irger investment in the pipe 
the pipeline dus or many \y nt nited pen rt of close scrutiny 


nere are approximat ) miles of puipel i ble loss to eXI i from external corrosion 


porting " 

in estimated st } lon, which provide t nati H eaks occur? It is not enough t& 
with an ul transportal syste! sal . yt ¢ CK r an intelligent analysis 
to the rest of 1 ’ mus h¢ tre ntly they may occur 


fo \ hen Q@ teak occurs 
gas line 

1 crude oil or products its 
years Ae) 


“y Amount of damages t 
lines. Today the mprovements, is readily 
line carrying ce i rehi rod Md ay ved at b nn owever. considerable dif 
mately 500 enced when attempting 
underground pipe wits tu ery City ' » estin lar es to water supplies, irrigation 
dustrial cent he country, and it ts estimated U dit nd simula ojects. The list of possible 
nae il loss of be prolonged indefinitely 

conomic st 
hom aves rted experiences of 28 com 
pipeline tac 
rABLE I. A Summary of the Number of Leaks, Frequency Per 
Year, and Cost Per Leak in Dollars. 


crude oil 


mot 

Many 
osion m 
data can be co 1 to prove definite and acc 
to the follow three q tions, then the 
mitigation of extern ) nto underground p pel 
comes apparent and sound 

1. What is the probable loss from corrasion if a pipe: 

line is without any type of protection? 

What is the probable loss from corrosion on the same 
pipeline if it has a well designed protection system? 
What would be the cost of a properly designed, pro- 
tection system? 

It might De POSsidD to dev Clop a le rm tecnn i articte 
on the subject in wh pecific data and statistics would be 
presented in mathema | form; however, I should like to 
discuss the subject in a simple, clear manner, and attempt t 
demonstrate that thes unswers may be obt ed by the ap 


plication of some experience, some knowledge ome 
mon sense, ind vealth of sound judgment 

It shouid |e iderstood that the term “Mitigation of Ex 
ternal Corrosion on Underground Pipelines” includes all th 
phases of pipeline protection, corrosion mitigi 
trol. Pipeline protection cannot be acquired without 
and it should be considered as an investment or insu 


not as an expense, and ct ly not as a speculati 
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Company "A", Case |. Specimens of pipe buried 13 years. Bitumen 
and wrapper. 


Pipe buried 13 years. No protective coating. 


Adjacent areas of bare and coated pipe. 


panies who contributed information on 63,538 miles of new 
lines laid between 1930 and 1955, and lists the leaks occur- 
ring per year and a leak frequency per 100 miles per year 
(1954), and the average cost per leak, as reported in com- 
paring leak costs. It is of interest to operators of products 
lines to note that leaks on products systems are approxi- 
mately five times the cost of crude oil leaks. We should not 
lose sight of the fact, however, that a single leak could cost 
thousands of collars in property loss and damage claims, 
and in no manner could be compared with the average costs 
shown. 
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Exposures frequently are overlooked in estimating the im- 
portance of possible leaks. Let us consider two similar Jeaks 
One of them occurs in an open pasture with nothing of im 
portant value near it. Direct loss in this case would be 
limited to the loss of oil, cost of repairs, and local damages 
If the other leak should occur in a creek from which drain 
age enters the domestic water supply of some community, 
town, or city, the damage would likely be great and the 
cause apt to create inconvenience to many people, resulting 
in ill feeling toward the offending company. 

In appraising these two areas with the intention of esti 
mating justifiable pipeline protection, it would be obvious 
that the value of exposure in the second case would be of 
vital importance, and the cost of protection, which may be 
entirely proper for the second, would be unreasonable for 
the first. 

Good will is a valuable asset. It is one of those intangibles 
hard to define, yet it is often a large item of expense. Serious 
public damages may create ill will, and are most likely to 
cause demands for extreme and costly settlements. Such pay 
ments are, of course, highly variable, but must not be over 
looked in the final analysis of losses. Two extreme Cases 
which have been called to my attention concerned leaks that 
cost a company $20,000 each. Serious exposures may result 
from oil leaks, and, even though insurance companies might 
pay a part of the damages, the pipeline companies must 
stand the difference and meet the increase in insurance rates 

The aggregate loss should also include loss of pumpings 
or revenue which may occur as « result of siation shutdowns 
caused by a leak. Physical loss created by the leak might be 
small but its influence on operations might be great 
Estimates of such losses should include length of time neces 
sary to restore the line to operation, and pumping which 
would be lost during that time 


Case Histories 

The following case histories are reviewed, and have been 
used here to illustrate that, while costs for labor and ma 
terial have increased three to five times since these data were 
prepared, they vividly indicate the necessity for similar 
studies and the application of each company’s experience to 
the overall problem of economics Author's Note 


COMPANY “A” 


Case 1. In 1923, Company “A” laid a pipeline from Tea 
pot Dome, Wyoming, to Freeman, Missouri, a total of 
715.68 miles. This system included the following pipe 
78.86 miles of 8-in. screw-end-lapweld 28.55 Ib per ft, 
0).322-in. wall thickness; 211.03 miles of 10-in. screw-end- 
lapweld 40.48 Ib per ft, 0.365-in. wall thickness; 465.22 
miles of |2-in. screw-end-lapweld 49.56 Ib per ft, 0.375-in 
wall thickness, making a total of 755.11 miles of pipes. 

Along three sections of the right-of-way two parallel 8-in 
lines were laid, which accounts for the mileage of pipe ex 
ceeding the length of the line 

Approximately 710 miles of pipe were given a single coat 
of bitumen without a wrapper when laid. The remaining 45 
miles of pipe were coated and wrapped. Of the 45 miles, 19 
miles were wrapped with a heavy hair felt, and 26 miles with 
15-Ib asbestos felt. 

This line was operated as an oil line for several years 
Then, that part of it from Welch station near Glenrock, 
Wyoming, to Lawrence, Kansas, was used for transporting 
natural gas. During the 13 years that the line had been in the 
ground it had developed many pit leaks and sections of it 
were in such poor physical condition that great quantities of 
natural gas was lost through the pit holes. 

On one 40-mile section the gas company estimated that 
90 percent of the gas placed in the line was lost. In the spring 
of 1936, the owners of the line decided to move storage oil 
from Welch, Wyoming, to Freeman, Missouri, and thence 
to refineries. In order to do this it was necessary that the 
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Wrapped pipe damaged by handling with chain 


pipeline and stations be rehabilitated. Realizing the line was 
in such a poor physical condition that it could not be used 
for transporting oil, the company completed plans and be 
gan to take up sections of this line for reconditioning. Areas 
of known leaks, presence of salt or buffalo grass, marshes 
road crossings, and other doubttul areas were used as a guide 
for the inspection of the line. In areas where inspections re 
vealed corroded pipe, the line was taken up each way from 
that area until good pipe was reached. 

Average direct labor (only) cost to Company “A” was 
$160 per leak on 10-in. and 12-in. lines Over a 22-year 
period from January |, 1940, to June 30, 1942. This did not 
include cost of pipe for replacement nor the damage to 
property 

Of the 45 miles of pipe that were wrapped when the linc 
was laid, approximately 15 miles were taken up. This pipe 
was taken up not because of its poor physical condition but 
because it was necessary to move it from highway and re 
stricted areas to a new right-of-way. Very few pit holes were 
found in this 15 miles of pipe. The majority of the pits 
bore definite evidence that they were the result of holidays, 
improperly applied coating, or abuse in handling. It was the 
observation that pipe coated with bitumen and asbestos felt 
was in excellent condition while the adjacent unwrapped 
pipe was almost beyond recovery, many joints having 15 to 
iS penetrations 

A total of 159.11 miles, approximately 21 percent of the 


total pipe laid, was taken up, reconditioned in central yards 


and relaid 

Records of pipe classified in the cleaning and recondi 
tioning yards revealed there were 4018 penetrations or pit 
holes through the pipe wall. Total cost to recondition the 
159.11 miles was $1,262,000, which is equivalent to $1.50 
per ft. If the reconditioning cost of $1.50 per ft were spread 
over the entire line that was not wrapped when laid, it would 
be equivalent to $0.3366 per ft, sufficient money at that 
time to apply adequate coating and wrapping to the line 
install cathodic protection, and meet electrical power costs 
tor several years 

Realizing that steel will suffer deterioration when in con 
tact with corrosive soils makes it obligatory to coat any pipe 
laid along the right-of-way of this line 

Use of pipe with sufficient wall thickness to withstand 
operating pressure without allowances for corrosion resist 
ance would have permitted the saving of considerable ton 
nage of steel over the standard weight pipe that was used in 
the construction of this line 

Use of coatings adequate to protect the pipe from corro 
sion, as shown heretofore, could be offset by the cost of re 
conditioning the line. In addition, the coating would per 
mit the use of thinner wall pipe. 

For comparison in this case, we will use in our calcula- 
tions '4-in. wall pipe. This system could be used for work- 
ing pressures from 1160 psi on the 8-in. to 780 psi on 
the 12-in. Reduction in wall thickness from standard weight 
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Cleaned pipe buried |3 years. Bitumen protected only 





Other samples of pipe, bitumen protected only 


pipe to '4-in, wall would have reduced the required ton 
nage of steel hy, 28,000 tons. Reduction of 28,000 tons at 
$84 a ton (the average cost of pipe strung on the line) would 


2,352,000 saving 


have resulted in a $2 

In other words, if the money spent in 1936 for recond 
tioning 159.11 miles of the line had been used for coatin 
the line at the time it was laid, at the end of 13 irs the 
line would have been in good physical condition and there 
would have been an estimated saving of $2,352,000 in steel 
alone. In addition to this saving, the construction cost would 
have been less, less damages would have resulted from leaks 
and the ill will of many landowners and tenants result 
from oil leaks would have been avoided 

If the labor cost of $160 per leak, as shown heretofore 
were used as a basis for calculations, it would have cos 
$642,880 in labor alone to have repaired the 4018 leaks that 
actually existed in the line. In some areas where several pits 
were close together, the cost per leak probably would have 
been less than the $160 average; however, there were man\ 
cases where other conditions would make the cost greatly 
exceed the average. Add to this $642,880, the value of pipe 


necessary for replacement, the protective coating, and the 


property damage. The expenditure, if such a procedure had 
been followed, would probably have exceeded $1,262,000 
the cost of taking the pipe up, reconditioning, relaying, and 
coating it 
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Badly corroded areas in pipe buried for 13 years. Bitumen coated only 


wAt the time of reconditioning in 1936, several sections of 
the line were returned to the ground with a single coat of 
bitumen, as the economic life of these sections was thought 
to be short. In the course of two or three years the econo 
mic status of those sections of the line changed from that of 
a temporary nature to a permanent nature. It was then neces 
sary to recondition and wrap the line in these areas as the 
physical condition of the pipe became so bad the line could 
not be operated. 

Case II, This company recently constructed a 16-in. line 
from the Slaughter pool in West Texas to Drumright, Okla 
homa, on which it-saved 8573 tons of steel by using 351 
miles of 4-in. wall pipe through areas of low pressure in 
lieu of 0.284-in. wall pipe. Reduced steel tonnage effected a 
saving of $771,600 in cost of pipe. Wall thickness of 0.284 
in. has been used in this case as a basis for calculations be 
cause it was the maximum thickness required for the op 
erating pressure of the line. 


Reconditioning crew repairing pipe good enough for re-use. 


Protective coating was applied to the entire line at a cost 
of approximately $963,000 and it is estimated that an addi 
tional $57,000 would install cathodic protection. Total cost 
of protective coating and cathodic protection would be ap 
proximately $1,020,000, which exceeds actual saving in 
steel ($771,600) by $248,400. 

Should the line have been laid bare and the same policy 
followed as in Case I, then the wall thickness of the pipe in 
this line would have been 0.375-in. In this case the use of 
0.250-in. wall pipe with coating would have effected a sav- 
ing of 23,580 tons of steel valued at $2,122,200 strung on 
the line. Then cost of protective coating plus cost of cath- 
odic protection would have effected an estimated $1,102,- 
200 saving. 

Case III. During 1944 company constructed approxi- 
mately 232 miles of 12-in. pipeline from Elk Basin to Cas- 
per, Wyoming, on which pipe was used having a minimum 
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wall thickness required by pressures to be handled. By re 
ducing wall thickness from 0.375-in. (standard pipe) to the 
minimum required for the pressures, there resulted a sav 
ing in steel of 5240 tons valued at $470,552 strung on the 
line. This saving in steel is $200,000 more than the cost of 
the protective coating that was applied to the line. It is esti 
mated that $50,000 will cover the cost of cathodic protec 
tion to the line. 

Case IV. In 1919 sixty miles of 8-in. screw-coupled pipe 
was laid bare from Devol to Healdton, Oklahoma. During 
1925 and 1926 the entire line, with the exception of 6 
miles across two creeks, was raised, cleaned, and coated with 
bitumen and a hand-applied wrapper of asbestos felt. In 
1932 and 1933 the pipe across these creeks was replaced. In 
1940 short sections of pipe at various hot spots equalling 
8900 ft and a 6-mile section across creeks was replaced wit! 
welded, coated pipe 

Tests made show that this entire line can be cathodically 
protected for approximately $36,000, which is only $600 
per mile. It is particularly adapted to cathodic protection be 


cause it is coated. 


és 


A NRK Sett 


Grinding spot welds to present surface for protective coating 


Even though the coating was applied in 1925 and 1926 
when the methods were crude and workmen inexperienced, 
it would materially reduce the cost of cathodic protection 
by increasing the length of the line that could be protected 
by each unit 

This case is cited to show that even though the coating 
was poorly applied under adverse conditions and has little 
value in eliminating pitting, it would materially reduce the 
cost of cathodic protection. Wall thickness of the pipe used 
in this line could have been reduced from 0.322-in. to 0.250 
in. and saving in steel would have been $90,000, which 
would have been $20,000 in excess of estimated cost of a 
wrapped coating 

COMPANY B 

Case I. In 1926 and 1927, Company “B” laid 225 miles of 
8-in. pipe between Kings Mill, Texas, and Ringling, Okla 
homa. Line was double-coated and double-wrapped at a cost 
of $265,000, which is approximately $1180 per mile 


General view of central pipe-reclaiming yard 
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No sign of corrosion good clean surface pine cad cleaned end 
rebeveled for re aying 


Line was removed in 1942 and relaid from Corpus Christi 
to Damon Mound, Texas, as a supply line for a 24-in. diam 
oil line from Texas to the Eastern Seaboard, known as the 

Big Inch 


original coating intact; an economy when major coating ex 


A large portion of the pipe was relaid with the 


pense ts for field joints, as with factory or mill coated pips 

It is reported that the recovery of pipe from this line was 
near 100 percent. Reports show there was no culling, no 
measuring of pits, no junk pipe to be disposed of. The pipe 
was like new 

In view of the behavior of the coating on this line, having 
provided it with positive protection for 16 years, there Is 
little doubt that the pipe could have been thin wall. Reduc 
tion of wall thickness from 0.322-in. to 0.250-in. would have 
effected a saving of 3700 tons of steel at an estimated value 
of $330,000 strung on the line. This saving in steel cost 
would be $65,000 greater than cost of the protective coating 

Case II. During 1941, this company laid an uncoated 8-in 
line between Casper and Welch, Wyoming. A recent inspec 
tion of this line showed that most of the pipe in the low areas 
was pitted to some degree. One section, 2500 ft in length 
was observed where the pitting was very severe and extended 
the full length of some joints. Many of these pits had pene 
trated more than one-half the pipe wall thickness. As this 
line has been laid only three years, the condition of the pipe 
indicates that many punctures would have occurred within 
the next three years 

An adequate coating on the pipe similar to that applied 
on the line in Case I would have prevented severe corrosion 
permitted the use of thin-wall pipe, thus effecting a substan 
tial decrease in the required tonnage of steel, and as a result 


of greater inside diameter increasing the pumping capacity 


COMPANY “C” 

Company “C,” whose lines serve the midwestern states 
began its operations in 1930 by laying its lines bare. In 1937 
when additional lines were laid, coating was applied to ap 
proximately 25 percent of the pipe. Experience of this com 
pany with corrosion has changed its policy to the extent that 
it plans on laying no more lines bare. The corrosion engi- 
neer for this company recently informed me, and I quote 
‘Any lines we build in the future will be solid-coated, with 
cathodic protection 
protection to a well-coated line is usually quite nominal and 
only a small fraction of the overall construction investment 
its use will be included.” 


COMPANY “D”" 


Company “D” installed its original line in 1936 in Ne 


Since the cost of applying cathodic 


braska. It ts our information that seven miles of this line east 
of Cozad was taken up and reconditioned in the spring of 
1938 because the physical condition of the pipe was so bad 
that the line could not be operated. Line was originally 
coated with a single application of bitumen and not 
wrapped. When the pipe was replaced in 1938 it was again 
coated with one application of the same material and no 
wrapper. In 1940 some of the pipe was replaced a second 
time. It was wrapped this time and we have been informed 
there has been no further trouble with this section of the 
line 
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Rocky and rough pipeline right-of-way. A stream crossing and rough 





slope encourage $s ppege in trench 






Othe sections of the line o which cathodic protection 


was later installed, were laid without any protective coating 






Several sections of the bare line, even though it has cathodic 





protection, have deteriorated to the point where it is neces 





sary to replace them. Some sections as long as a quarter of 







i mile t e deteriorated to tical condition. A large por 
tion of this line is par ille nd adjacent to the line describe 
n Case lof Company \ hich was reconditioned in 1936 






d coated with bitumen and asbestos felt. The line belong 







> Company “A” is serving well; therefore, it is believed 
that if tl of Compar D” had been coated and 
vrapped it w d be giving eq dependable service 






COMPANY “E” 







\ ¢ fornia company reports after seven years service 
that examination of bitumen pipe-coating revealed it was 
ipparently unchanged since application » leaks had been 





experienced on the line nor had it been necessary to apply 





thodic protection 





COMPANY “F” 


Company “F” reports that since previous inspections had 






indicated a wholesale failure of the original hot-enamel 

eed that an initial protec 

tive drainage of 1.5 to 2.0 milliamperes per sq ft of pipe 
j 


should be applied. When cathodic protection was applied, 1 





coating of an 18-in. line, it was a 


o 







was discovered that the former ay praisal of the coating had 





been pessimistic as the pipe responded to protection much 





better than expected 





Findings in this case bear out other observations that in 






many cases even though a thing coating might provide very 






little protection to the pipe against corrosion, it is a valuable 





asset to the ippl cation of cathodic protection 


































































Alternate hills and narrow valleys present alternate wet spots and 





areas of abrasion 






a 2 


4 - 


Line is being laid in trench from which rocks have been removed and 
cushion or mulch of loose soil prepared to prevent abrasion. 


General 
Reduction of wall thickness of pipe increases capacity of 
the pipeline as follows: 


Nominal thickness Thin 
Size, in std. wt. pipe, in. wall, in 
S 0.322 0.250 5 
10 0.365 0.250 614 
12 0.375 0.250 6 
16 0.375 0.250 4) 


Line capacity 
increase, “% 


Let us visualize what 6 percent means in increased capac- 
ity. It could mean the reduction of $300,000 or the laying 
of an additional 20 miles of 12-in. pipe on a $5,000,000 
project. This economy is to a great extent made possible by 
the use of adequate pipeline protection. 

One engineer estimates that on pipelines completed dur- 
ing 1941, his company participated in a saving of 35,000 
tons of steel through the use of lighter weight pipe in con- 
junction with coating. This is more steel than is required to 
build 10 average-size cargo ships. His experience shows sav- 
ings of steel as high as 33 percent through the reduction of 
pipe weights from those previously used under similar con- 
ditions. 

Reclaiming pipe from existing lines becomes more im- 
portant due to higher prices of steel, labor, and other con- 
struction costs. Without protective coatings and cathodic 
protection, much of the used pipe would be worthless for 
relaying because the residual wall thickness is not sufficient 
to withstand corrosion. 

Another engineer reports that, in recent instances involv- 
ing the valuation of buried pipe to be taken up and relaid, 
fully protected pipe received valuations 35 to 50 percent 
greater than bare or only partially protected pipe. 

Protective coatings have been instrumental in the greatly 
increased use of steel pipe as the most practical material for 
water lines. 

From the preceding information and data, it appears with- 
out a reasonable doubt that protective coating is a conserv- 
ative measure. During normal times its justification rested 
solely on economy; however, the uneconomic use of heavier- 
than-necessary pipe to retard corrosion in peacetime be- 
comes indefensible in the face of wartime steel shortage. 
Having determined the pipe wall thickness required to with- 
stand the operating pressure, the pipeline engineer must 
choose between buying additional thickness of steel to fore- 
stall failure from corrosion or buying protective coatings. 

The most destructive factor on coatings underground is 
probably soil stress. It is generally true that the thicker the 
coating the greater the efficiency and initial cost. Material is 
just as important, however, as the thickness. Experience 


D-32 


no 
9000 
¥ 6,000 
7,000 
6,000 
5,000 
S 4000 
3000 
> on 





Company "A" chart showing miles of pipelines and barrels of oil lost 
for a 24-year period. 


shows they aid materially in utilization of cathodic protec 
tion. 

Shields, whether asbestos, cotton, or rag, greatly improve 
the coating. Of these materials, asbestos appears to be the 
only one in common use today that is invulnerable to deteri 
oration in the soil. 

In evaluating areas for estimating justifiable pipeline pro- 
tection, it is quite apparent that the value of exposure in 
some areas may be of sufficient importance to justify the 
cost of extreme protection whereas it would be entirely out 
of reason for other areas 


Conclusions 

In this discussion I have attempted to relate the facts as 
| have found them. As pointed out in the beginning, it has 
been my object to demonstrate that the answer to the ques- 
tion, “Is the mitigation of external corrosion to underground 
lines economical?” could be obtained by the application of 


knowledge, experience, common sense, and judgment. | 
have not advanced any theories to account for the various 
types of corrosion, but I have tried to show that successful 
methods are already employed in combating it 

Since there are successful methods for combating cor 


rosion, they permit the designing engineer to use steel of a 
thickness necessary to care for the working pressure, plus 
a safety factor. It is no longer necessary to add steel to the 
required pipe thickness to provide for anticipated corrosion 

If | were to design a pipeline for my own use, it would be 
laid with pipe of the required wall thickness to withstand 
the operating pressures, plus a factor of safety. A substantial 
coating would be applied over the entire line. After the line 
had been in the ground for six months, the coating would 
be checked for discontinuities. It is entirely feasible through 
demonstrated means and at slight cost to locate and to repair 
discontinuities occasioned during construction. Subsequent 
to the test for discontinuities of coating and repair of dam 
aged areas, any necessary additional protection would be 
obtained by cathodic means. 

In my opinion a pipeline of this design would be the most 
economical one possible to construct, as initial cost would be 
low and corrosion maintenance negligible 
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Corrected 


Compressibility 


For Natural Gas Calculations 


Carl Gatlin 


The University of Tulsa 


Notice: This replaces and corrects Sheet | which was 
published August 1957. Please file accordingly 


The gas law applied to the behavior of natural gases 
is most commonly expressed as 
(1) pV = znRT 


where 


pressure, absolute” R gas constant 


volume T = absolute temperature 
number of mols 
compressibility (also called deviation) 
factor to account for the difference be- 
tween actual and ideal gas volumes 
Ihe value of R is dependent on the system of units used 
as listed in Table | 


Table 1. Values of the Gas Constant, R, for Some Com- 
monly Used Units of p, V, and T. 


Pp Vv T R 
Ib per sq in cu ft Rankine 10.73 
ib per sq ft cu ft Rankine 1545 
atmospheres cu ft Rankine 0.7302 


Determination of “z.” Theory and background of com- 
pressibility factor determinations is completely covered 
in various texts Briefly, the values of “z” for natural 
gas mixtures have been experimentally correlated as 
functions of pressure, temperature, and gas gravity. 

Compressibility factor for natural gases are functions 
of pressure, temperature, and composition. The latter 
varible, composition, must be known in order to com- 
pute the molal average critical (called pseudo critical) 
pressure and temperature. In many cases the chemical 
analysis is not available and pseudo critical properties 
must be estimated from the gas gravity, which is nor- 
mally known. Several correlations relating gas gravity 
to pseudo critical pressure and temperature have been 
published. *:*\" 

Curves published here have been developed from the 
gas gravity vs pseudo critical property data of Brown, 
et al., * and the compressibility factor vs reduced prop- 
erty data of Standing and Katz.* Similar curves based 
on a different correlation have been presented by Buthod.' 

In these curves z may be obtained directly for a given 
gravity, pressure and temperature. Values at interme- 
diate gravities may be easily interpolated. Curves are 
provided for condensate and miscellaneous casinghead 
gases. Differences in the z values of these two systems be- 
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come significant for all gravities above 0.65 and tor 0.605 
gravity at temperatures below 200 F. Where the source 
of the gas is unknown, values of z from the miscellaneous 


dashed lines) gas curves should be used 


Example Problems 

A cylindrical tank contains miscellaneous 0.80 gray 
ity natural gas at 2500 psia and 100 F. The volume of 
the tank is 10 cu ft. How many Ib of gas are in the 
tank? 
(Note: Molecular weight of air is 29 = number of 
mols. ) 
Solution 

p\ (2500) (10) ; 
n 6.2 Ib-mols 

7RI (0.67)( 10.7) (560) 
Weight = 6.2 x 0.80 x 29 = 144 Ib 
1000 std cu ft are released from the tank. The final 
tank temperature is 60 F. What is the final tank pres 
sure? 
(Note: At standard conditions, one mol equals 379 
cu ft) 

Solution 


1000 
Mols remaining 2 3.6 mols 


379 


znRI 


but z — function of p, therefore the so 


lution requires trial and error 
p (3.6) (10.7) (520) 


2000 
Zz 10 
p 


Assume (1) p 1500, then z = 0.581, 
z 


2580 (high) 


, 
1300, then z 0.681. 


2100 (high) 
1250, then z = 0.62 


1995 (close enough) 
final p 1250 psia 
( Values of z are obtained from 0.80 gravity chart.) 
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Preventive Maintenance 
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C ompressor STATION horsepower on cross-country 


pipelines runs well up into the 1 iillions; and for the most 


part, the engines that comprise the vast total are in the 


hands of capable men. Despite the fact that the great expar 


sion of gas systems in recent years has accelerated the 
advancement of inexperienced men, operating practices are 
excellent throughout the industry, and engine maintenanc: 
troubles are being kept at a relatively low | vel. This 
tribute to the rapidly acquired skill of novice personn 
and to the expert supervision supplied by the compress 
departments of the various pipeline companies 

Generally speaking, the burden of training the large arn 
of new operators and maintenance men has fallen to th 
veteran engine men who have been spread thinly throughout 
the industry. The task of these “old pros” has been a never 
ending one, because gas systems have continued to expand 
every year, requiring more and more skilled men to handle 
the compressor station chores. THE PIPELINE ENGINEER'S 
purpose in publishing this series on gas engine maintenance 
is to aid in the training that lies ahead 

In the pipeline industry horsepower availability is 
prisingly high. On the whole, engine troubles are kept at 
low level. At the same time, however, maintenance efficien 
cies do vary within the industry; moreover, they vary widely 
within individual companies. There are crews that excel 
because of their knowledge of the engines they operate and 
the diligence with which they care for them. Other crew 
have good records for the simple reason that operating con 
ditions at their particular compressor station are highly 
favorable to engine operation the water supply is good 
ambient temperatures are mild, the air is free of dust, the 
fuel gas is pure, etc. 
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Sources 


of Trouble 


Other factors that 
vidual 
™m ike 


i1utomobiles at the 


iffect maintenance records are the indi 


differences in engine even those of the same 
Everyone knows that two people can buy identical 
same time, drive them the same distance 


ind yet have entirely different « xperience 


The 


different from the 


with mainten 


ince and service explanation is that the 


two auto 


mobiles are 


beginning because of small 


differences in their metallurgy, machining, and assembly 
Also, the drivers expose them in varying degrees to “anti 
operational” forces that prey on mechanical equipment 

Coping with such forces is the primary and virtually the 
only, task of maintenance crews. Whether an engine is run- 
ning or idle, it is under relentless attack. Electrolysis and 
oxidation would reduce it to useless junk, Friction and 
wear would destroy its finely machined parts. Stress revers- 
als, vibration, and fatigue would cause it to break apart. 
These are but a few of the common, everyday sources of 
engine trouble. 


SOURCES OF ENGINE TROUBLE 


Before we begin analyzing engine trouble and discuss 


means of preventing them, let’s take a look at the sources 
of these troubles. For the most part they are always present 
less constant 


ind more or ome yield readily to simple 


controls, others do not. They stem from the environment 


of the engine and from its inherent characteristics. It is a 


rare occasion when a malfunction of a stationary engine 


can be attributed to an accident such as fire, explosion, and 


operational blunder. In any event these problems lie more 


in the realm of safety practices than in preventive 


maintenance. 
Major sources of trouble can be classified as 
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SOURCES OF 


ENGINE 


PIPELINE FUNDAMENTAL 
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FROM THE AIR 





Low- 
temperature 
oxidation 
effects of 
air 


High- 
temperature 
oxidation 
effects 


High- 
temperature 
scavenging 
air 


Poor design 
of 
scavenging 
air system 


Impurities 
in the 
fuel 


Causes 


Nature wages a constant battle to restore our 
metals to their original, natural state. Where steel 
is concerned, this is accomplished through oxida 
tion and electrolysis. In the presence of moisture 
oxygen combines with steel to form iron oxide 
and this, in turn, forms an electrolytic cell with a 
battery-like action between the iron oxide and 
the steel 


If the air is warm, moist and perhaps salt- 
laden it will reduce a fully exposed, idle engine 
to useless junk in about the same number of vears 
the engine would normally operate 


This attack is widespread throughout the engine 
everywhere moisture and air are present 


Oxygen combines directly with iron at elevated 
temperatures. This is why a cutting torch works 


Oxygen also combines with lube oil at elevated 
temperatures to form an unstable alcohol that 
breaks down to form aldehydes, varnishes, etc 


On dry, hot days, scavenging air at elevated 
temperatures can cause detonation inside the cylin- 
der. This can be further amplified when the air 
intake is located near the exhaust silencers, which 
act to further heat the air 


Design, angle, and size of the ports have a great 
effect on engine performance and maintenance 
Build-ups in the ports can change their angle. 
causing an improper scavenging atr-pattern to 
develop in the cylinder 





Causes 


For the most part, there are few impurities in 
fuel used on long distance transmission lines. But 
in the field booster stations, impurities are many 
Sulfur compounds — especially hydrogen sulfide 

-are among the worst. Drilling mud, salt water, 
condensate, and other impurities are not uncom 
mon in field gas. 


At compressor stations, dirt, rust, condensate, 
and compressor lubricating oil from the previous 
compressor station sometimes find their way into 
the fuel gas system 
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Effects on the Engine 


This type oxidation of internal parts of an engine 
is fairly well inhibited when the engine is running 
at normal temperature. The rubbing action of the 
metal parts makes them self-polishing, preventing 
the formation of electrolytic cells. This type oxida- 
tion is most severe when the engine is shut down 


Extensive corrosion of this type can occur In 
every single part of the engine that is exposed to 
air and moisture. It occurs in valves, regulators 
inside the crankcase, and especially in the scaveng 
ing air intake system 


Aside from corrosion itself, there is another! 
problem created by oxidation. Iron oxides find 
their way into the lube oil system to act as free 
wheeling abrasives until they are removed. They 
also compose a portion of the sludge and so-called 


carbon deposits in the engine 


In event of cooling system failure, the last few 
strokes ar engine makes after ignition is turned off 
are probably the most harmful because excess ai! 
contacts hot metal parts 


Blow-by is always serious, but when excess ai! 
is blown-by, there can be severe oxidation of the 
The result can be a seri 
on cylinder walls 


lube oil in the crankcase 
ous build-up of varnishes, etc., 
and valve stems 


Detonation has a number of undesirable effects 
One of them can be a high-cycle vibration that can 
cause extreme external corrosion of the cylinder 
liners. Detonation can cause lugging, which in 
creases wear on bearings, liners, and rings 


Incorrect port angle can result in a higher pres 
sure drop, a lower scavenging ratio, and more heat 
loss during compression due to swirl. A poor fuel 
air mixture can result in increased smoke from 
combustion 


FROM THE FUEL GAS 


Effects on the Engine 


Hydrogen sulfide is highly corrosive ,in the pres- 
ence of water, and, of course, water is formed in 
the combustion process. High temperatures that 
prevent the condensation of water within the engine 
and engine piping mare or: less eliminate trouble 
from this source 


Dirt in the fuel can cause trouble with the fuel 
injection valves. It also acts as an abrasive within 
the engine, causing excessive wear on rings, cylin 
ders, valves, etc. The same is true of other impuri 
ties in the fuel gas 





Another Example 


° ia 
uw cos Se hid Lfficte ni Lowe 


al lower Cost 


WITH THE PACKAGED 
COOPER-BESSEMER 
GMXD COMPRESSOR 


a 


HF are a few facts to give you an idea of 

the money you can save with packaged 
GMXD's for all compressor services in the 265 
to 720 horsepower range. 


THE GMXD:— 

1. Modeled after the tested and accepted GMX. 
Incorporates all the latest engineering advance- 
ments of the efficient Cooper-Bessemer V-angle 
design. 


2. Individually engineered for today's specific 
needs, easily converted to tomorrow's require- 
ments. 

3. Costs less to install than stationary models 
because time and expense of field construction, 
piping and erection are eliminated. 

4. Automatic control equipment is available for 
safe, unattended field operation. 


5. Completely portable, the entire unit can easily 
be moved from one place to another. 


6. Reduces needed parts inventory, as completely 
stocked warehouses and experienced Cooper-Bes- 





semer engineers are located throughout the South- 
west for fast, dependable service, when and where 
it's needed. 


For fast service and delivery, packaging of the 
Cooper-Bessemer GMXD compressor is handled 
in Texas, Louisiana, Arkansas and New Mexico: 
—by Southwest Industries, Inc., Houston 7, Texas. 
In these states, GMXD quotations and informa- 
tion are readily available from either Southwest 
Industries or any Cooper-Bessemer office. 





[u—m= DP 
COOPER-BESSEMER 


GROVE City, PINNA 








New York City © Seottle, Wash. © Chicago, Ill. © Houston, 
Dallos, Greggton, Pampa and Odessa, Texas ® Woshington, D. C 
Shreveport, lo. © San Francisco, los Angeles, Calif. © St, Louis, 


Mo. *® Gloucester, Mass. © New Orleans, la. * Tulsa, Oklo 
Corecos, Venezvela © COOPER-BESSEMER OF CANADA, LTD., 
Edmonton ond Calgary, Alberta, Canado 





Variation 
in heat 
values of 
the fuel 
gas 


Products 
of fuel 
combustion 


Jacket 
water 


Water in 
exhaust 
gases 


Impurities 
in the 
lube oil 


[his problem is especially great in field booster 
stations. Sometimes the engines are siugged with 
raw butane or propane or casinghead gasoline 


Even when the fuel is of high purity, there will 
be combustion products that can cause damage 
within the engine unless they are completely 
removed after each stroke. Water, CO, CO., and 
other oxides are all highly undesirable 


FROM WATER 


Causes 


Water is one of the world’s most powerful chem 
cals, being a combination of acid and base radi 
cals. When pure 

it is extremely “hungry” and will dissolve most 


as in the case of distilled water 


metals to a slight degree 


Impurities in water form scale and aid in the 
attack on engine jackets and liners. Closed wate 
systems can be treated to minimize this problem 
Raw water or open water systems Can Cause great 


damage 


Water from combustion gases that condenses 
inside the engine due to low temperatures during 
engine start-up and sub-normal operating tempera- 


tures always causes trouble. (See “Temperatures.” ) 





- ee 


FROM LUBRICATING 


Causes 


From the combustion gases come water, CO., 
etc., which can form acid in the lube oil if allowed 
to remain in it. This is why blow-by is almost 


invariably followed by severe corrosion 


Varnishes, aldehydes, etc., are formed when the 
alcohol that results from high-temperature oxida 
tion of lube oil breaks down. These go into the 
sludge, as do iron oxides, metallic particles, 
and dirt 


Dirt enters the lube oil from the cylinder walls, 
from the air breathed into the crankcase, and from 
overhaul and repair jobs. 
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If an engine is designed and balanced for 1000 
Btu fuel gas, it is obvious that 1300-1500 Btu gas 
will not make an acceptable substitute. Fuels with 
such high heat values can cause burned valves 
Any one o 
these troubles can snowball to cause major damage 


piston scouring, sticking rings, etc 
to.the engine. The reason: Excessive heat tends to 
burn lubricating oil from the top of the cylinder 
wall. It may also burn the top rings 


Power-stroke blow-by and low-temperature 
operation can Cause most trouble from this source 
Water that is formed in the combustion process 
can condense on walls of the cylinder, in the 
exhaust piping, and in the lube oil to form corro 
sive acids. A progressive build-up of these products 
of combustion can alter operating characteristics 
of the engine 


Effects on the 


Any build-up of scale inside engine jackets can 


interfere with cooling and often cause corrosion 


it the same time 


Vibration of the cylinder liners can cause an 
interesting and distressing phenomenon. When the 
vibration is in the range of 1500 to 10,000 cycles 
per second, cavitation occurs at an extremely rapid 
rate. Causes are both electrochemical and mechan 
ical. “Vacuum” bubbles collapse on the vibrating 
surface to cause most of the niechanical damage 


Water volumes of combustion gases may run as 
high as 13 percent. When it condenses inside the 
engine it causes sludge in the oil and corrosive 
attacks on virtually all surfaces with which it 


comes in contact 


Tre 
Z 


Effects on the Engine 








It is always important that lube oil be analyzed 
frequently. If it becomes acid, it will attack engine 
parts. Soot, fuel oxides, ash, metal particles, and 
dirt cause trouble with rings, valves, pistons, and 
cvlinders 


Sludge build-up can impair circulation, causing 
lube oil to fail as a coolant. Lube oil pump failure 
or foaming can cause bearing failures 


Abrasives in lube oil cause a progressive wearing 
of rings, cylinders, and bearings 
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Low 


temperatures 


Thermal 
stresses 
from low 


temperatures 


High 


temperatures 


Cylinder 
and rings 


Other wear 
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FROM IMPROPER OPERATING TEMPERATURES 


Causes 


Low temperature of the cylinder liners, pistons, 
exhaust piping, etc., during start-up —or as a 
result of cold jacket water — causes water vapor 
in the combustion gases to condense. This may find 
its way into the lube oil — it has been observed lit- 
erally running down the exhaust valve stems into 
the crankcase on old-type engines 


If the temperature of the lute oil is below 150 I 
it will nut readily evaporate water absorbed into it, 
and water, of cours: is the main ingredient of any 
corrosive attack on .: e engine 


There is little uniformity in the warming up of 
engine parts at the start of a run 


Failure of the jacket water system and lube oil 
system Can Cause excessive temperatures 


Excessively high temperature of scavenging air 
causes elevated temperature difficulties. 


Effects on the Engine 


When water condenses inside the engine or 
engine piping, trouble results. Water must be pres- 
ent for almost any conceivable chemical reaction 
to occur between gases, etc., in an engine and the 
steel and iron that make up most of its parts. This 
holds true, even in the case of hydrogen sulfide gas 


Low-temperature lube oil simply does not lubri 
cate efficiently, especially if it contains a water-oil 
emulsion 


This sets up thermal stresses in the component 
parts, because of the differences in heat transfer to 
the top and the bottom of the cylinder liner, for 
instance. There will be excessive wear during this 
period. As an illustration, it has been estimated 
that 50 percent of wear on automobile engines 
occurs in first 20-minute periods of operation 


On the whole, there is far less trouble caused by 
high temperatures than by low temperatures 
Extremely high temperatures, however, can cause 
bearings to fail, rings to freeze, etc 


High temperature scavenging air causes detona 
tion and high exhaust temperatures 


FROM WEAR 


Causes 


When the force of the combustion is exerted on 
the top of the piston, to be transmitted along the 
deviated line of the connecting rod, the result is 
another force vector against the opposing side of 
the cylinder 


Pressure of the piston rings against the cylindet 
wall varies widely. The upper ring usually has 5 to 
15-psi tension against the cylinder wall when 
installed. As the power stroke starts, the pressure 
of the gas is additive, and sometimes in the neigh- 
borhood of 800 to 900 psi. The second ring has 
only about one-fourth this pressure and lower rings 
even less. 


“s the rings travel past the ports, they tend to 
“belly out,” engaging the cylinder wall above and 
below the ports 


Dust, dirt, and other abrasives in the lube oil, 
intake air, or, for that matter, almost anywhere in 
the engine, cause excessive wear 


Normal wear due to friction can cause valve 
stem guides, cams, etc., to function improperly and 
result in severe damage to the engine if not 
remedied. 


Effects on the Engine 


This side thrust increases the intensity of the 
rubbing action of the rings and piston against the 
cylinder wall 


Most wear is opposite the upper ring and is con 
centrated at the top and bottom of its travel 
with greatest wear near the top 


rhis is another point of unusual wear. Carried 
to excess, it can cause blow-by, and other cylinder 
malfunctions. Improper gapping of the rings can 
cause them to “belly out” at operating temperature 
causing scuffing, etc. 


All types of wear are accelerated by abrasives 
Rings, valve guides, bearings, and any other mov 
ing parts show severe wear in the presence of dirt 


There is some sort of wear at every point where 
two pieces of metal rub together. But this wear is 
extremely light if the lubricant is in good condition 
and clean 
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NEW 
MOTOROLA 
DUAL-SQUELCH 


PRIVATE-LINE 
.™ & 


2-WAY RADIO... 
silences all channel traffic 
except your own messages 














Now, with the new Dual-Squelch prIvaATE-LINE radio, you 
get all the benefits of improved PRIVATE-LINE operation 

. plus easy integration for mixed fleets and monitor- 
before-transmit. 

Because PRIVATE-LINE radio is quiet except when re- 
ceiving a call from another radio in your own system, 
you eliminate all the “channel chatter.” It’s much like 
having the frequency all to yourself. You benefit by re- 

. ducing the number of missed or misunderstood messages 
» eee ... Operator fatigue is reduced . . . overall efficiency is 
T-POWER (shown above), increased. 
which features a 
“completely transistorized powor Dual-Squelch prIVATE-LINE radio gives you these basic 
with 6/18 VER eparetion. features . . . and more. Now you can make a gradual 
changeover to PRIVATE-LINE operation. During the tran- 
sition period, your messages can be received by both 
Motorola conventional and PRIVATE-LINE radios. No 
longer is it necessary to make the complete changeover 
to PRIVATE-LINE operation at the same time. And with the 
new Dual-Squelch operation, you can have manual se- 
lection or optional automatic monitoring of the channel 
before transmitting. 
Get the complete facts about this Before you select your 2-way radio, you'll want to in- 
rewreny Beng Ansel p nom fi her vestigate Motorola Dual-Squelch prIvATE-LINE radio. 


today for these 2 new folders on 
PRIVATE-LINE le 


AA MOTOROLA  PRIVATE-LINE RADIOPHONE 


MOTOROLA Communications & Electronics, inc., A Subsidiary of Motorola, inc., 4501 Augusta Boulevard, Chicago 51, Illinois 
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How Pipeline Automation helps boost capacity 


and reduce operating costs 


UNION Centralized Transport Con- 
trol on various oil and gas pipelines 
has resulted in highly efficient opera- 
tion and a material increase in pipe- 
line capacity. 

Other advantages of UNION C.T.C. are: 

1. Less co-mingling of products at 
the interface because, with UNION 
C.T.C., fast-acting valves can be 
used and controlled quickly and ac- 
curately. 

2. No false indications from inter- 
face detector because of the accuracy 
of the message transmitter. 

3. Ability to preset movement of 
products through pipeline eliminates 





possibility of error. 

4. UNION’S C.T.C. System 
makes it possible to tell when and 
where trouble is when it occurs. 











The installation illustrated was 
the first of its type and has been in ' ; 
service more than two years. The re- : WATERWAYS £. 
liability of the equipment permitted mig tlle EA La lalla TE) 
steady operation with little down 
time and low maintenance. 
If you are planning a new pipeline, 
modernizing an old one, or require 
control for tank farms or gathering 
systems, let us show you what 
UNION Centralized Transport Con- 
trol can do for you. Write for our 
latest Bulletin No. 1052. 


Over-all pian of Badger Pipeline System. The Des Plaines 
dispatcher acts as the superviser of the products flow. All 
information needed te contro! the system is contained on 
the UNION C.T.C. console. 


DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY queues 
PITTSBURGH 18, PENNSYLVANIA 


ae UNION SWITCH & SIGNAL 
a 





Causes 


Fatigue It is a wonder a reciprocating engine runs at all 
Each of the pistons, which may weigh up to 500 Ib, 
accelerates to high speed, decelerates and changes 
directions 600 to 1000 times per minute. A 100,- 
000 Ib or so of force usually starts it. It may travel 
ut a top speed of 50 to 150 miles per hour between 
each one of these stops 


There are harmonic effects of these cyclic pat- 
terns — and many of the engine parts are subjected 
to repeated high cycle, high amplitude stress re- 





versals. 





—— 


Causes 


Miscellaneous Poor fuel-air balance for individual cylinders 
examples It is not at all uncommon to find one cylindet 


carrying a 100-percent overload. 


Critical rpm operation sets up torsional vibra- 


ton 


Improper torqueing of main bearing bolts will 
result in repeated stress reversals, undue fatigue, 


or high-friction levels in the bearing 


Improperly timed ignition 


Improper alignment 


Lubricating oil or moisture in starting air 





Effects on the Engine 


Fortunately, our designers and modern-day ma 
chinists have minimized points of stress concentra- 
tion in our large, heavy-duty engines, and stress 
reversals cause surprisingly few failures. Most 
engines, however, do have critical speeds, and 
during this range there may be excessive torsional 
vibration along the crankshaft, which can cause 
fatigue failures 


Wear and improper adjustment of engine parts 
are the most frequent undesirable side effects of 
vibration. 


# — 
din 


the Engine 


Some cylinders can become severely overloaded 
Bearing wear and burned valves can result. Also 
distorting of piston can cause scuffing of cylinder 
walls 


Results are crankshaft failures, connecting rod 
failures, and fly-wheel failures. 


If they are too tight result may be bearing fail 
ure; if they are too loose, the repeated stresses can 
cause bearing failures and even crankshaft failure 


Engine will not carry rated load, and if operated 
long severe damage will result to almost all parts 
of the engine 


May cause crankshaft to break, or breakage ot 
main frame, 


Excessive amount of water in starting air can 
cause engine troubles listed above; excessive lube 
oil can cause diesel explosion in starting air system 


This Precision-Built Piping Routes 83 Billion Cu Ft Gas Annually 


The maze of heavy tonnage piping 
shown in the accompanying illustration 
constitutes the major marshaling yard 
for the routing 83 billion cu ft of gas 
annually through lines of the Manu- 
facturers Light and Heat Company 
serving the Tri-State area of eastern 
Ohio, western Pennsylvania, and the 
West Virginia Panhandle. Built by 
Dravo Corporation, Pittsburgh, the 
gate nest and its related piping links 
a new compressor station at Majors- 
ville, West Virginia with four under- 
ground storage lines, a cross country 
pipeline, and six market distribution 
lines. 

The installation is the largest of its 
kind in eastern United States, and can 
handle a daily flow of gas under various 
pressures up to 400,000,000 cu ft per 
day. 
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Important? 


Yes...but. definitely 
io secret 


EVERYONE IN PIPELINING KNOWS 


ABOUT GAS © 


Talk to anyone active in pipelining about 
GASO Pumps and he'll tell you they’re such 
a familiar sight in the field that pipeliners 





think of them as standard equipment. It’s a 

reputation based on performance that would 

be hard to believe were it not confirmed by 

accurate cost records. We’re as close to you 
as our nearest distributor. 





Fig. 2651-2652 — Gaso 
12” stroke Duplex Piston 
Power Pump. Lorgest of 
Gaso models designed to 
pump oil or water through 
long lines at pressures 
from 475 to 1500 psi. 


DISTRIBUTORS 


W. L. SOMNER COMPANY, Shreveport, 
Louisiana « Odessa, Texas ¢ Tinsley, 
Mississippi « Brookhaven, Mississippi 


POWER PUMPS, INC., Long Beach, 
California 


PEDDLERS, INC., Houston, Texas 


PUMP ENGINEERING CO., Wichita GASO PUMP & BURNER MFG. CO 


Falis, Texas 


LUFKIN FOUNDRY & MACHINE CO. 
Casper, Wyoming 
HAGUE EQUIPMENT CO., INC. 


mame- WAR OII 


for every oil industry need 


TULSA, 


OKLAHOMA 


f dway 





Texaco-Cities Service 
Pipe Line Company uses 
unique pneumatic system 
at its Patoka station 
for control and automatic 
shutdown purposes 


2 615.6 


Instruments on this panel record and control the speed of the diesel engines. All instru 
ments are plainly marked and easily read to make for instant appraisal of pumping 


equipment conditions 


Pneumatic Controi System Provides 


Engine Speed Control, Safety Shutdown 


J. T. Howard 


Texaco-Cities Service 
Pipe Line Company, 
Tulsa, Oklahoma 


Ar ITS PATOKA, ILLINOIS, STATION, 
Texaco-Cities Service Pipe Line Com- 
pany has achieved a high standard of 
Operation through the intelligent and 
somewhat ingenious use of instrumen- 
tation. Pressure drops and changes in 
line load often create serious draw- 
backs to maximum efficiency. To ade- 
quately compensate for these load 
changes, delicate control triggered by 
high speed pressure transmitters has 
proved very effective. The pneumatic 
control system at Patoka provides 
speed control of the station's diesel en- 
gines to maintain pressure and also 
provides a protective automatic air 
shut-down and annunciator system. 
The automatic air shut-down and an- 
nunciator system will protect the pump- 
ing unit from low engine lubricating oil 


pressure (25 psi), loss of lubricating 
oil pressure on the speed increasers, 
and excessive cooling water tempera 
tures (190 F) and will indicate to the 
operator which of the three controllers 
caused the engine to shutdown. Ap- 
proximately 10 to 15 seconds elapse 
between the time failure occurs and 
the engine is at a standstill as a result 
of the action of the controllers. 

The key to the entire Patoka opera- 
tion is in the system of completely 
pneumatic instruments that control suc- 
tion and discharge pressures and record 
their action on a master controller lo- 
cated in the main control room. The 
output of this master controller pneu- 
matically sets the speed of the diesel 
engines that create power to maintain 
pressure through the centrifugal pumps. 

Speed control is afforded by a pneu- 
matic speed transmitter which converts 
engine RPM into an output air signal 
This signal is recorded by the control- 
ler whose output volume is boosted 
and thereby positions the fuel rack, 
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thus enabling the system to handle sud 
den load changes. 

Provisions for emergency are also 
included in the control system by the 
inclusion of a solenoid operated air 
valve that vents the system imme- 
diately and closes the fuel rack in case 
of emergency. Emergency shutdown 
is also automatic if the engine speed 
drops below the normal safe limit. This 
shutdown is caused by the speed trans 
mitter, which cuts off a pilot valve 
thereby stopping the engine. 

To attain complete understanding 
of the Patoka station control system 
(diagram) it must be understood that 
1ORF non-indicating pressure con 
trollers are reverse-acting instruments 
and the 87RV indicating temperature 
controller is a direct-acting instru 
ment. In these instances we mean that 
the 20-Ib air supply does not pass 
through the instruments while the pres 
sures are above safe operating levels 
and temperature is below. When a fail 
ure occurs on one of the pressures or 
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Diagram shows how pneumatic control system functions. 


temperatures under control, the con- 
trolling instrument has a pressure out 
put. This means the 20-lb air supply 
being fed into the instrument is allowed 
to pass through it, and is then called 
the output pressure. 

Use of controller output pressure is 
twofold: 


|. To operate an air diaphragm 
motor to trip the emergency shut- 
down lever on the engine (which 
locks the fuel pump inactive), 
causing positive engine shut- 
down. 


lo register a pressure on the in- 
dicator of the particular control- 
ler on which the failure oc- 
curred. 


Ihe actual operation of the system 
is as follows. The 20-lb air supply is 
fed to the No. 1 %4-in. three-way air- 
operated valve, the three-way air-op- 
erated pilot valve, and the air push-but- 
ton starter, simultaneously. When put- 
ting an engine in service, the shutdown 
controllers are energized by venting 
and again closing the three petcocks on 
the three indicator gages, which re- 


Engine room view at Patoka station shows diesel engine that has automatic speed control. 
At left, rear, is control panel. Circled areas show speed transmitter and pneumatically 


operated fuel rack. 
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leases any air that was trapped at the 
time the engine was last stopped. The 
engine is then started in the usual 
manner. 

When the starting valve has been 
closed, the operator pushes and holds 
for approximately 10 seconds, the air 
push-button starter. The automatic 
shutdown board is now energized and 
the unit is operating under the protec 
tion of the three automatic shutdown 
devices. 

When the engineer operates the 
push-button starter, it pushes the valve 
off the seat, allowing the 20-lb air sup 


0 


HHP 








~ 


‘ 


~ 
Close up of speed transmitter and fuel 
rack. Speed sensing transmitter converts 
RPM into a pneumatic signal that actuates 
recording speed controller. 
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Central control panel contains the master controller for station suction and discharge 


pressures. Panel is located directly in front of operator's desk for convenience 


ply to pass through the push-button 
starter valve from Port A and out Port 
B to the capsular chamber of the pilot 
valve. The capsular chamber then 
causes the valve to seat, stopping the 
bleed-off of the pilot air that is fed to 
the pilot valve at Port S. This in turn 
causes the pilot valve to pop open al 
lowing the 20-lb air supply to pass 
through the pilot valve from Port A 
through Port C. The 20-Ib air supply 
then passes through the No. 2 three- 
way air operated valve into Port B and 
out Port C, then to the No. 1 three- 
way air operated valve, causing it to 
pop open and allowing the 20-lb ait 
supply to pass through Port A and out 
Port C to the three-controllers. 

At the same time, the 20-lb air sup 
ply is passing through the No. 2 three 
way air operated valve, it is fed back 
to Port C of the air push-button starter 
and out Port B to the capsular chamber 
of the three-way air operated pilot 
valve, thereby causing the pilot valve 
to remain open and allow the 20-Ib air 
supply to pass through it after the 
push-button starter has been released. 

When a failure occurs to one of the 
lubricating oil pressures (the main en- 
gine lube oil pressure or the speed in- 
creaser lube oil pressure) or the en- 
gine cooling water temperature rises to 
an unsafe operating degree, the con- 
troller that is controlling that parti- 





Tr 





rom 


No change except the 
corporate name. We 
still have the same 
ownership, same 
management, same 
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address, same telephone, and use the same 45 yeors of exporience 
to render the same service under the same trade name—"'PELCO 


cular point of failure will have an out 
put pressure. This output pressure will 
be indicated on the indicating gage of 
that particular instrument and a part 
of the output air will be trapped behind 
the check valve holding it on the indi 
cator gage. 

Simultaneous with this operatior 
the output air passes through anothe: 
check valve in the output air line to 
the air diaphragm motor that is 
mounted on the engine fuel pump hous 
ing, Causing it to trip the fuel pump. At 
the same time, output air goes to the 
diaphragm connection of the No 
diaphragm valve causing it to snap 
shut and cut off the 20-lb air supply to 
the three controllers 

When the 20-lb air supply is cut off 
by the action of the No. 2 valve, it also 
cuts off the 20-Ib air being fed back to 
the capsular chamber of the pilot 
valve thus causing it to snap shut and 
cut off the air supply that was passing 
through from Port A to Port C and 
vent the pilot air that triggers the sys- 
tem at Port B of the pilot valve and at 
Port A of the No. 2 valve. 

The engine is now shut down and 
the indicator gage, on the output pres- 
sure of the instrument that was con- 
trolling the point of failure, is indicat- 
ing a pressure of approximately 15 psi. 
The other two indicator gages will 
show 0 psi. Thus, at a glance, the op- 








Welding Saddles 








PELICAN SUPPLY CO. INC. 


P. O. Drawer 1108 Shreveport (84), Lo 
SEE YOUR NEAREST SUPPLY HOUSE 





(Formerly: Pelican Well Tool & Supply Company) 
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erator can determine where the tailure 
occurred and take the necessary cor 
rective steps. 

The action of the indicator gages o1 
annunciator systems is protected by the 
installation of a check valve in each of 
the output lines of the instrument be 
fore they are joined in a common 
header. The output of one instrument 
is not allowed to backup in the output 
line from either of the other two. Also 
by the installation of a check valve in 
the line that runs from the output pres 
sure line of each controller to the in 
dicator gage, a part of the output pres 
sure is trapped and remains on the 
pressure gage until it is released by 
opening the pet cocks 

At the time of failure, the output 
pressure causes the No. | valve to close 
and cut off the air supply to the con 
trollers. This is done in order to keep 
either or both pressure controllers fron 
having an output pressure, which 
would be caused by falling lube oil 
pressure due to the engine slow down 
and stopping, thereby giving a false 
indication of trouble 

The advantages of the Patoka sys 
tem are threefold. It is better than the 
usual electric system from the view 
point of durability. Secondly, the pneu 
matic system is explosion proof. Third 
the pneumatic system offers the user 
cheap and efficient form of shutdow 
system x** 
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VHF Radio Range Increased 22 Times 


Stanford Research Institute engineers are bouncing signals off meteor 


trails 50 to 80 miles above the earth to obtain an 800-mile VHF hop. 


The signal is not affected by sunspots and magnetic disturbances! 


. 


SOMETHING for nothing? 

Ordinarily, as most pipeline com 
panies know, VHF radio signal follows 
a line-of-sight path. There is some 
scattering, but for the most part, the 
signal goes into outer space. This has 
limited VHF transmission to short hops 
in contrast with lower frequencies that 
are deflected back to earth by the iono 
sphere to provide a great advantage in 
range. 

Stanford Research Institute scientists 
have developed a means of reflecting 
VHF signals off meteor trails 50 to 80 
miles above the earth to obtain an 800- 
mile hop —- 2% times the length of the 
ordinary hop possible over the terrain 
between the transmitter and receiver. 

The signal is intermittent — lasting 
only a few seconds — but it totals up 
something like 6 min per hr. By record- 
ing messages — voice or teletype — on 
tape and then broadcasting them at ex- 
treme speeds during the few seconds 
of broadcasting time, any type com- 


Operational sequences between transmitting station at Bozeman, 
Montana, and receiving station at SRI: (1) Constant VHF beam 


munication is possible, with but slight 
delays between meteor trail appear 
ances. 

Since the formation of the earth, 
countless billions of meteors have 
“rained down” upon us from space. 
Rushing toward earth at speeds up to 60 
miles or more per sec, most meteors, 
minuscule in size, are “burned up” 
somewhere between 50 and 80 miles 
above the earth’s surface, through the 
friction caused by their tremendously 
rapid passage through the earth’s 
atmosphere. During this passage, colli- 
sions with atmospheric molecules heat 
the meteor to white-hot temperatures, 
leaving behind an ionized trail of dis- 
associated air and meteor atoms 
Larger meteors — those about the size 
of a pea— leave behind a stream of 
ionized particles causing the bright in 
candescent trails seen on dark, clear 
nights. 

These same meteor trails have 
formed the basis for the successful de- 


from transmitting station, (2) notice from receiving station to begin 
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velopment by SRI in collaboration 
with Stanford University and Montana 
State College Research Foundation 
Bozeman, Montana — of a system for 
extending the range of very-high-fre 
quency (VHF) radio communication 
further around the earth’s curvature 
The ultimate result may be a new link 
in the web of radio communication 
covering the earth 


“Playing Handball in Space’’ 
In working out this system for the 
U. S. Air Force Cambridge Research 
Center, SRI research engineers have 
evolved, in effect, an experimental tech 
nique for “playing handball in space’ 
with radio waves, that is, using meteor 
trails as “backboards” for “bouncing” 
VHF-transmitted 
earth as much as 1400 miles away from 
the point of initial transmission. Not 
only does this method increase the 
range for such frequencies by 2% 
times, but the reflected signal is un 


messages back to 


message transmission, (3) transmittal of message, (4) notice 
ceiving station to terminate message transmission 
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You always get a freshly applied coating job 


A company doesn’t become a leader through quality 
time pipe is ready to be laid. And PLS will ship your 


of product alone. Although Pipe Line Service through 
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This combination of quality and 
of the finest in pipe protection. On your next c 
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of supply service assures you 
to purchase pipe when delivery is most favorable. Your 
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Joseph Wheeler, electronics technician, 
checking teletype message sent by meteor 
reflection from the Bozeman, Montana, trans- 
mitting station. 


Research Engineer Russell Wolfram (right) 
adjusting VHF receiver at SRI field site re- 


ceiving station. 


affected by magnetic disturbances or 
sunspots. In addition, it represents a 
means of increasing overall message 
transmission capacity above that cur- 
rently available through use of VHF 
equipment. 

Here is how it’s done. A standard 
slightly modified, 30-to-100 megacycle, 
VHF transmitter, located at Bozeman, 
beams a continuous short-wave radio 
signal at a constant amplitude 
(strength) out into space. This type of 
very short radio wave is not normally 
deflected back to earth from the iono 
sphere as in the case of the longer, low- 
frequency waves. When the short wave 
strikes a meteor trail, however, the 
charged particles of the trail reflect the 
wave to earth. If the particular meteor 
trail is so positioned as to return the 
wave to earth within the reception area 
of a receiving station at SRI, 800 miles 
distant, an avenue of communication 
is created. 


Automatic Message Control 

Immediately upon picking up the re 
flected wave, the SRI station, if the 
wave is of sufficient amplitude, auto 
matically sends back notice — via the 
same meteor trail—to the Bozeman 
station to begin sending messages 
These messages, tapped out on a tele- 
type machine and recorded on mag- 
netic tape, are converted into electrical 
equivalents and sent out — once more 
via the meteor trail — to SRI, where 
they are picked up on magnetic tape 
and then reconverted into a printed 
teletype message. 

Message transmission continues un 
til a drop in the amplitude of the radio 
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beam being received at the SRI station 
indicates that the meteor trail is dissi- 
pating and losing its reflecting capacity; 
at this point, the Bozeman transmitting 
station is automatically notified to stop 
the message transmission 

rhe foregoing process is repeated at 
intervals, as the continuous searching 
beam strikes an appropriately posi 
tioned meteor trail. In each instance 
the notifications to begin or terminate 
message transmission are effected on a 


Magnetic tape memory device used to con- 
vert high-speed teletype or voice signals re- 
ceived from transmitter to normal teletype 
or verbal messages 


THE 


split-second basis by automatic controls 
actuated by variation in amplitude 
above or below the minimum strength 
suitable for message transmission 


High-Speed Teletype 

Because the length of period during 
which a given meteor serves as a reflect 
ing medium is relatively short rang 
ing from a fraction of a second to a few 
transmission 


minutes total message 
time per hour only averages about 6 
minutes. Consequently, Institute engi 
neers have developed a means of speed 
ing up the message transmission to as 
much as 2000 words per min compared 
to the normal rate of 60; however, the 
present work is utilizing a 600 word 
per-min rate, 10 times the usual speed 
Another phase of the project in 
volves application of the system to the 
transmission of speech. Verbal mes 
sages have been sent successfully, fol 
lowing slight modification of the equip 
ment, and only a few refinements are 
needed to provide completely satisfac 
tory voice transmission. This furthe: 
development holds considerable por 
tent for the future as a useful adjunct 
to radio communication technique 
The new system was developed 
under the supervision of Dr. A. M 
Peterson, head of the Special Techni 
ques Group, with the assistance of W 
R. Vincent, project leader, and D. K 
Weaver, former SRI staff member now 
with the Montana Foundation. * * * 
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How to Unload 
a Fuel Barge Safely 


THE FIRE HAZARD connected with 
cargo unloading operations on fuel 
barges is a serious matter and can be a 
costly one. 

During fuel barge pumping opera- 
tions, the proximity of the pumping 
equipment to the junction of the barge 
and shore transfer lines is a prime 
source of trouble. With the engine and 
cargo pump situated on deck, and only 
a matter of a few feet from the junction 
with shore lines, the equipment is in 
constant danger of being sprayed with 
the products of transfer as a result of 
uncoupling or bursting of the transfer 
hose. Products of transfer have been 
sprayed on the hot engine exhaust sys- 
tem resulting in flash fires. Controlling 
the exhaust temperature provides an 
answer to this problern. 

One answer to this problem is a re- 
cently developed water separator snub- 
ber, which controls the exhaust tem- 
perature to safe limits (below flash- 
point).* The unit also provides the 


*Manufactured by Burgess Manning Com- 
pany, Libertyville, Illinois 


added features of exhaust silencing and 
spark arresting. The accompanying 
illustration shows the snubber installed 
aboard an Ashland Oil and Refining 
Company barge. Two snubbers were 
installed on the split exhaust manifold 
of the barge’s engine that drives the 
cargo pump. A “water pump” driven 
by the engine fan belt, pumps wate! 
from a storage tank on deck to the ex- 
haust pipe directly ahead of each snub 
ber unit. In the Ashland installation 
the water input to the exhaust pipe is 
started manually, although automatic 
control can be provided. 

Water introduced into the exhaust 
pipe reduces the temperature mark- 
edly. This water is removed from the 
exhaust by centrifugal action within the 
snubber and returned to the water res 
ervoir on deck to be recirculated 
through the system. The action of the 
snubber causes the water to leave at 
the bottom and the safely cooled ex 
haust gases discharge from the top 

rests run on this installation showed 
the water temperature in the reservoir 


Snubbers installed aboard an Ashland Oil & 
Refining Company barge 


to be between 160 and 180 Ff, and the 


temperature of the exhaust in the tall 
pipe to be between 200 and 244 I 

Further field tests on the part of the 
marine superintendent in charge are 
said to have demonstrated that gaso 
line sprayed on the revised exhaust 
system will not ignite 

Experience gained from this instal 
lation leads to the conclusion that the 
snubber will do much to eliminate the 
fire hazards from the high external 
temperatures of exhaust equipment, as 
well as from flames and sparks from the 


engine exhaust system x** 





Steel Tubing Helps Stop Manifold Leaks, 
Simplify Orifice Meter Installation 


Arkansas Louisiana Gas Company 
has found that it pays to replace steel- 
pipe manifolds on gas orifice meters 
with manifolds made from hydraulic 
quality, low-carbon steel tubing. Use of 
the tubing manifold not only simplifies 
installation of orifice meter runs on gas 
transmission lines but also eliminates 
leaks. The company fabricates_ the 
manifolds in its own meter shop. 

Flexibility of the tubing permits it to 
be bent into any configuration needed 
to fit the particular requirements of the 
installations. Installation of pipe mani- 
folds formerly required cutting or piec- 
ing on ends to make the required con- 
nections. 

Lengths of tubing are quickly joined 
together by 37-deg flare type tube fit- 
tings. When pipe manifolds were used, 
fittings to be added when installing 
were silver-soldered. Even when silver- 
soldered, the fittings sometimes devel- 
oped leaks at surge pressures. 

Arkansas Louisiana finds, too, that 
the tubing manifolds make a neater ap- 
pearance than those made from pipe. 


It paints the manifold black to further 
improve its appearance and provide 
corrosion resistance 

The company purchases meters with 
out manifolds and then equips them 
with the tubing manifolds made in its 
own shop. When old meters with pipe 
manifolds are sent into the shop for 
repairs, they are equipped with tubing 
manifolds 

Another advantage of the tubing 
manifolds is in servicing damaged ones 


in the field. The company can quickly 
supply field men with new manifolds 
by parcel post. They are quickly in 
stalled with only a small pipe wrenct 
and crescent, eliminating the need for 
hacksaws and threading dies 


Four meters, with manifolds made fron 
hydraulic tubing, installed at check meter 
station on 20-in. transmission line. Operating 
pressure is approximately 850 psi. In some 
nstallations, pressures surge to 3000 ps 
Manifolds have been tested to 4500 ps 


_ 
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PRESSURE SIGHT FLOW 
LUBRICATORS 
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Fig 1575 
Now you can deliver lubricating oil or other liquids under pressure, 
in accurately measured quantities, to high or otherwise inaccessible 
points with the Nugent pressure sight flow lubricator. Thev are 
available as single units or in multiples to 15 depending upon the 
number of feeds required. 

Each lubricator making up a multiple unit is capable of feeding 
fluid in amounts varying from several drops to two pints per minute 
by simple adjustment of the individual needle valves. 

Single lubricators are available with 1/4” or 3/8” ips inlet and out- 
let. Inlet sizes of multiple units range to 3/4" ips with 1/4” or 3/8 ips 
outlets. All are designed for 125 psi maximum working pressure. 

Write for complete details. 
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3424 CLEVELAND STREET, SKOKIE, ILLINOIS 
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Crown gas line 1958. The 1958 con 
struction schedule of Northern On- 
tario Pipe Line Crown Corporation 
calls for 367 miles of 30-in. natural 
gas pipeline, continuing the 310.7 miles 
now in progress, and extending the line 
from Port Arthur to Kapuskasing, On 
tario. It is divided into five sections. 

Sections are designated as Spread 
V to Spread Z, inclusive. Spread A con 
sists of 63.6 miles, starting at Milepost 
(MP) 310.7 and ending at MP 374.3 
on the south bank of the Nipigon River 
Spread W continues from the north 
bank of the river at MP 374.5 to MP 
422.6, a distance of 48.1 miles, termi 
nating near the mining town of Beard 
more. Spread X covers 70.9 miles to 
MP 493.5 six miles east of Longlac 
Spread Y continues for 91.3 miles to 
MP 584.8 at the east side of the Shekak 
River 30 miles west of Hearst. Spread 
Z, which concludes the Crown line, 
goes 92.9 miles to MP 677.7 at the 
west side of the Kapuskasing River, 
immediately west of Kapuskasing, 
where the privately owned portion of 
the Trans-Canada line will start for 
Toronto 

Bids were asked from all contractors 
working on the 1957 Crown program, 
from other contractors who have done 
work for Trans-Canada Pipe Lines 
Ltd., except one contractor on the east 
ern section, and from one additional 
contractor who laid pipe for Westcoast 
Transmission Company. Closing date 
for bids was November, but no date 
was stated for probable award of the 
contracts, which will be made by David 
A. Golden, president of the Crown 
company. Three river crossing con- 
tracts will be awarded later, with bid 
dates not set. They are the Nipigon, 
the Kenogami, and the Missinaibi 

Kenora crossing. Good weather has 
favored the triple-channel crossing of 
the Winnipeg River at Kenora, On- 
tario, on the 30-in. natural gas pipeline 
of Northern Ontario Pipe Line Crown 
Corporation, which will be leased to 
Trans-Canada Pipe Lines, Ltd., with 
option to purchase. First line in the 
east channel was pulled successfully 
on October 21, consisting of 440 ft in 
four sections. 

Five pipelayers were lined up to push 
the pipe sections from the west bank 
of the 35-ft deep channel, and two bull- 
dozers acted as anchors to pull from the 
east shore line. Negative buoyancy was 
125 Ib, with the 0.50-in. heavy wall 
pipe coal-tar and asphalt doped, double 
wrapped with glasswrap and asbestos 
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felt, carrying an outer wrap of asphalt 
rockshield, and 6300-lb split collar type 
reinforced concrete river weights on 
10-ft centers 

Ditching is progressing on the center 
channel, 260 ft, and on the west chan 
nel, 430 ft, as well as on the north 
side of the west approach. All dry ditch 
across the two islands has been com 
pleted. Wet ditch is being handled with 
twin churn-drill units mounted on steel 
pontoon welded barges, one in each 
channel. A large dragline with an 
orange-peel bucket is being used tor 
clamming out the ditch. Shooting has 
been slow, all shot holes are cased 
with well-casing betore loading. Cas 
ng is pulled before the blast ts set off 
Drills are working around the clock in 
an effort to beat the freeze-up, which 
may occur any time after early 
November 

Objective is to complete the north 
line, if possible, and tie-in this link in 
the main line, leaving cleanup and, if 
necessary, part of the south line, 50 ft 
iway in the same right-of-way, tor 
completion next spring. Total length of 
each line is 3200 ft, making a total of 
6400 ft of pipe. Two islands are being 
used as staging areas and a large pro 
portion of pipe has been welded and 
wrapped 

Canadian River Construction, Ltd 
s the contractor; Vernon Gayheart 
general superintendent, and John 
Pierce, rock ditch foreman. Vernon 
Flatte is inspector in charge for Trans 
Canada Pipe Lines, which ts in charge 
of design, engineering, and construc 
tion inspection. The entire crossing 
was designated by Ken Britain, Trans 
Canada project manager, for the 
Crown corporation. It is the longest 
and most difficult crossing on the en 
tire line, in solid granite rock of ex 
ceptional hardness with no fracture 
planes. Shot holes have taken as long 
as 48 hours to drill in the river bed, and 
75 percent forcite 1s used for the 
blasting 

Alberta trunk line. Alberta Gas 
Trunk Line Company, Ltd., partly 
owned by the Alberta Government, will 
transmit all natural gas within the 
province for the proposed 1300-mile 
line to California. Agreement to this 
effect has been reached with Alberta 
and Southern Gas Company, Ltd 
sponsor of the project 

A and S has made formal applica 
tion to the Oil and Gas Conservation 
Board of Alberta for permission to 
build its proposed line to the U. S$ 
border, but no date has been set for the 
opening of hearings. li also will have to 
apply to the Dominion Board of Trans 
port Commissioners in Ottawa for per 
mission to export gas from Canada, and 
to the FPC for permission for Pacific 
Gas & Electric Company to import it 
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TANDEM SELF-LOADING FLOA - 
7 
—< ‘PACKAGED UNIT’ 
TANDEM POLE TRAILER Oil FIELD BOBY 


the most energetic name in trucking equipment .. . 


Leland’s leadership in the production of heavy-duty construc- 
tion truck bodies is due primarily to the fact that research 
and development never stops. These Leland bodies continue 
to deliver peak performance in the field — 


Pole Trailers Single Axle G Tandem — Rugged construc- 
tion, simple design, equipped with standard brakes 


Self-loading Floats — Single Axle and Tandem &- Designed 
for safety to the floats and their pay loads 


Fifth Wheel Body — for trailer, gin pole or flatbed work 


Leland’s “Packaged Unit’’ — Headache Rack, Gin Pole Pock- 
et Settings, flush mounted deck plate, rolling tail pipe, winch 
mounting brackets — and famous Tulsa Winches, if desired 


Energetic Parts-Service on Truck Equipment Tulsa Winches 
Cleveland Trenchers ond other Leland lines is as close 
and os quick os your telephone. Call for a Leland man tedey. 


(YLT A 


> SEW VTE COMPANY 


Oklahoma City e TULSA e Longview, Texas 








Humble to Make Major Addition to Trunk System 


Humble Pipe Line Company plans 
a major addition to its trunk system 
that connects the Texas Panhandle with 
the Gulf of Mexico. 

Plans call for construction early in 
1958 of a new 16-in. crude oil pipeline, 
90 miles long, between Hawley, in 
Jones County, and Comyn, in Co- 
manche County. This line will eliminate 
need for intermediate booster stations 
between Hawley and Comyn. 

New line will have a maximum Ca- 
pacity of 99,000 bbl a day. It will re- 
place the present 10-in. system be- 
tween these two stations, which has a 
maximum capacity of 62,000 bbl a day 
Current throughput on the present 
Hawley-to-Comyn line is 58,500 bbl a 
day. 

Survey work and purchase of right- 
of-way are underway. Actual construc- 
tion is expected to begin next Febru- 
ary. Total cost is estimated at about 
$3,500,000. 

Humble’s trunk system from _ the 
Texas Panhandle is the only pipeline 
outlet direct to the Gulf area for this 
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crude. It is also one of the company’s 
main arteries to the Gulf area for West 
Central Texas crude. New line will 
connect out of Comyn with facilities of 
other companies and with Humble’s 
own multiple-line system, which ex- 
tends to Satsuma and Baytown by way 
of Hearne. 

Another part of the project, Humble 
officials said, will be to convert Haw- 
ley from a diesel-engine plunger-pump 
station to an electric-motor centrifugal- 
pump station. 

When the new line is completed, the 
present 10-in. line will be taken up for 
use elsewhere. Three booster stations 
on the old line at Clyde, Putnam, 
and Gorman — also will be disman- 
tled, but there will continue to be an 
injection point at Clyde 

The existing line passes through the 
Fort Phantom Hill Reservoir, the 
water supply for the city of Abilene. 
The new line will be routed around this 
reservoir as well as around a proposed 
lake to be created by Proctor Dam near 
Comyn 


Conditional Authorization 
Given Tennessee Gas 

The Federal Power Commission has 
granted Tennessee Gas Transmission 
Company conditional authorization to 
construct $129,600,000 of new facili 
ties. The company has been given until 
December 2 to provide FPC with 
information showing the proposed fa 
cilities will be used solely to offer 
expanded service to present Tennessee 
Gas customers. 

The new facilities will be in Missis 
sippi, Tennessee, Kentucky, West Vir 
ginia, Pennsylvania, and New York, 
and will provide an increased capacity 
of 287,500,000 cu ft of gas a day 


Pipeline from McMurray 
Tar Sands Proposed 

A 250-mile pipeline from the Mc 
Murray tar sands to Edmonton is pro 
posed by Bituminous Oil Pipeline, Ltd 
of Caigary, Canada. The recently 
organized company, a subsidiary of 
Royalite Oil Company, Ltd., will apply 
to the Alberta government for permis 
sion to build the line 


B is 











Ohio Fuel Lays New 
Line, Abandons Old 


The Federal Power Commission has - 


authorized The Ohio Fuel Gas Com- 
pany, of Columbus, Ohio, to construct 
and operate natural gas facilities in 
Montgomery, Holmes, Wayne, Stark, 
Carroll, Morrow, and Marion counties, 
Ohio 

FPC also authorized Ohio Fuel ty 
abandon approximately 126.7 miles of 
10-in. and 2.1 miles of 8-in. pipeline, 
consisting of a major portion of two 
lines extending from Lancaster, Fair 
field County, toward Toledo, the aban 
doned portion terminating in Hancock 
County 

Construction of the proposed facili 
lies, consisting of about 21.8 miles of 
12%4 and 20-in. pipelines, is estimated 
at approximately $1,152,000. The com 
mission granted Ohio Fuel temporary 
authorization for the construction and 
operation of the pipeline in September 

Ohio Fuel estimates salvage value 
of the facilities to be abandoned at 
about $840,000 and cost of retiring 
them at about $447,500. The company 
said the facilities were no longer suit 
and opera 
facilities will be 


able for safe economical 
The 
to serve the increased requirements in 
the existing Dayton, Lima 


Ohio market 


tion new used 
and eastern 


areas 


DE LAVAL 


COMPRESSORS 


CENTRIFUGAL 


Projects 


Two Pipelines Will Move Winkler County Gas 


Two companies have announced 
programs for taking gas from deep 
wells in Winkler County, Texas, many 
of which are shut in. Large gas 
reserves have been discovered and are 
being developed from deep formations 
in the South Kermit, Emperor, and 
Halley fields 

West Texas Gathering Company of 
Odessa and Permian Basin Pipe Line 
f Omaha, Nebraska, have 
gas from 


now 


Company 
projects underway to move 
Winkler County 

West Texas Gathering will construct 
4 pipeline to serve the Emperor and 
South Kermit fields. Gas gathered from 
these fields will be transmitted to Gold 
The gath- 


ering company has contracted with Pio 


smith in north Ector County 


neer Natural Gas Company to deliver 


up te 25,000,000 cu ft a day. Negotia 
tions also have been completed with 
El Paso Natural Gas Company, which 
company take 100,000,000 cu ft 


a day subject to approval from the 


will 


Federal Power Commission 

Permian Basin Pipe Line, an affiliate 
of Northern- Natural Gas Company 
shortly will apply to the Federal Power 
Commission for permits to construct a 
gathering system from Winkler Cour 


De Laval centrifugal compressors offer many important 


engineering features. (1) They are designed to handle an 


increased ultimate flow, can be quickly converted to larger 


capacities by replacing the impeller, diaphragm and a few 


minor parts. (2) The high pressure shaft seal eliminates 


leakage, consumption of sealing oil is negligible. (3) There is 


only one moving part—the rotor—which has ample clearance. 


(4) Units are compact, require smaller foundations and 


smaller stations. (5) First costs and installation costs are low. 


~ 


DE LAVAL STEAM 
869 Nottingham Way 


Trenton 2 


ty fields to tie into one of its trans 
mission lines that 
Kermit and Jal 
Mexico border 


Permian Basin officials say 


terminates between 


near the Texas-New 
tney ex 
pect to be moving gas by March 
Initially 20,000,000 cu ft a day 
taken, which will be increased to 60 or 
70,000,000 cu ft 


will be 


Operating Authority 
Given Transcontinental 


lranscontinental Gas Pipe Line ¢ 


poration has been authorized by 


Federal Power Commission to oper 

new facilities in nine states construc 

at a cost of $53.7 million 
facilities was 


June and Aug 


Construction of 
FPC in 


and includes 366 miles of pipeline 


yroved by 
I 


55,140 compressor hp 
The commission is permitting Tr 
continental to render all proposed serv 
ice except that for Virginia Electric 
and Power Company, Central Virginia 
Eastern Shore Natural 


and ¢ 


Gas Company 
Gas Company ertain winter peak 
ne service 

New facilities are in Texas, Louis 
ana, Mississippi, Alabama 
South Carolina, North Carolin \ 


rinia, and Pennsylvania 


(seorg 


on the Job at 


El Paso Natural Gas 


a 
en 


Bulletin 503 gives data on 
De Laval Centrifugal Compressors 
Write for your copy. 


DE LAVAL Centrifugal Compressors 


TURBINE COMPANY 


Ne “ 


Jersey 





Projects 
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Gulf Interstate Proposes Larger East Mud Lake Station 


The Federal Power Commission has 
granted Gulf Interstate Gas Company, 
Houston, Texas, temporary authority 
to construct and operate a 550-hp 
compressor station in the East Mud 
Lake field, Cameron Parish, Louisiana, 
in lieu of a temporarily authorized 200- 
hp station. 

The FPC also authorized Gulf Inter 
state to operate all facilities for which 
temporary construction authorization 
was granted on April 1957. These 
facilities included the addition of 69, 
000 hp in 10 existing main line com- 
pressor stations located in Kentucky. 


Tennessee, Mississippi and Louisiana; 
the 200-hp compressor station at East 
Mud Lake; and approximately 10 miles 
of gathering pipeline from Erath field 

Estimated the facilities as 
originally proposed was $24,500,000 
Ihe revised project would cost an esti 
mated $25,382,000 would boost 
Gulf Interstate’s designed daily deliv 
ery capacity to 575,000,000 cu ft per 
day. 

Gulf Interstate’s existing service con 
sists solely of transportation of natural 
gas for United Fuel Gas Company, 
Charleston, West Viiginia, and delivery 


cost of 


and 


Hi onay th... 


© Propel Pigs by Sails Air 


© Test Piping 


with the... 


Sizes: 3” to 14” 


12” SIZE TESTED 
TO 2,250 PSI 
(until pipe foiled) 


NOTE 


* 


Typical hook-up for 
pressuring pipe 


Write for Sutiotin and sna ratings 


ee 


Pr. © 


NJ. * JOLIET 


BARTLESVILLE, OKLAHOMA * 


TORONTO + 


VENEZUELA * 


FOR FURTHER 
ADVERTISED PRODUCTS 


WINNIPEG * 


DURBAN, NATAL § AFRICA + 


oil resistant 
synthetic rubbe 


sealing element 


PLUGS PIPE 
ENDS 
TEMPORARILY 


easily installed & removed 


THESE IMPROVEMENTS: 
Each size seals in greater 
range of pipe ID's 
Independent anchor 
segments insure uniform 
grip inside pipe 

Large bypass hole 
through center 

Rugged sealing element 


Permanent dry film * 
lubrication 


LD Wellicawew, Lac. 


BOX 4038 


REPRESENTATIVES, HOUSTON + 


TULSA 9 


* PITTSBURGH «+ 


OKLAHOMA 


AMARILLO PLAINFIELD 


LL. * JACKSON, MICH * S ANGELES * SAN FRANCIS 


SEATTLE * SALT LAKE Ty * E0m“ONTON 


VANCOUVER * BUENOS AIRES * CABIMAS, ZULIA 


PARIS. FRANCE + SYONEY aust 


NFORMATION ON 
SEE READER SERV 


to United Fuel at Means and Leach 
Kentucky. United Fuel is one of the 
subsidiary companies of the Columbia 
Gas System, Inc.; and the gas trans 
ported by Gulf Interstate for United 
Fuel goes into the pooled supply of the 
Columbia Gas System and is used to 
satisfy a portion of the needs of that 
system. 

The FPC said the temporary authori 
zation “is without prejudice to such 
final determination of the application 
for certificate as the record may re 
quire.” Commissioner William R. Con 
nole was necessarily absent and did not 


participate in the Commission’s action 


Pipelines a Part of Iran's 


Large Expansion Program 

Plans for new pipeline construction 
are included in a $140,000,000 expan 
sion program the Con 
sortium of private companies operat 
ing Iran’s producing fields. Overall pro 
gram includes exploration and develop 
ment drilling, a port 
geological and geophysical work, hous 
welfare 
pipeline construction 

A 26 and 28-in. crude oil line 
be laid from Gach Saran field south 
terminal on the 
approximate’y 50 


announced by 


new loading 


ing and facilities, as well as 


will 


west to a new Persian 
Gulf. Distance is 
miles. Loading 
Ganaweh area 

Some 30 miles of 
miles of 16-in 
crude oil system from 
largest field, to the 


Bandar Mashur 


Home Gas Authorized 
To Construct Facilities 

The Federal Power Commission has 
authorized Home Gas Company, Pitts 
burgh, Pennsylvania, to construct and 
operate natural gas facilities in New 
York at an estimated cost of approxi 
mately $3,823,000 

Home Gas will install and operate 
about 14 miles of various di 
storage field lines and appurtenant fa 
to the and 
operation of an extension of its Dundee 
storage field in Schuyler, Steuben, and 
Yates counties. Company will also con 
struct approximately 19.5 
16-in. transmission line 
compressor station to a connection with 
its existing east-west transmission sys 
tem at a point in Steuben County. 

The FPC, in August 1957, granted 
Home Gas temporary authorization to 
construct and operate the facilities 


To Add Compressor Units 
FPC has authorized Atlantic Sea 
board Corporation to install two gas 
engine driven compressor units at its 
Boldman compressor station in Floyd 
County, Kentucky, to replace three 
steam engine driven units. New facili- 
ties are estimated to cost $1,600,000 


port will be in the 


and 22.5 
loop the existing 
Agha Jari, Iran’s 


port at 


20-in 


will 


loading 


mcte! 
activation 


cilities necessary 


miles of 
from Dundee 
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Projects 


Pacific Lighting Changes 
Plans to Use 34-in. Pipe 
California Public Utilities Commis 
sion has given Pacific Lighting Gas 
Supply Company authority to build a a. q 


34-in. pipeline to the San Joaquin Val 
ley in California 


The commission approved the con 
struction of a 30-in. line to the Valley 
last December. Later, however, the 
company decided that the larger 34-in , 
line would be required to fill company 


needs. It was then necessary to get 
PUC approval for the larger size pipe 


Pipe is being shipped from the steel 
mill in Utah, with construction of the 
line scheduled to start in mid-Decem- : 
ber. It will take 1250 railroad cars to 
transport the pipe 
Loop Lines by Gulf 
Interstate in Louisiana 
Gulf Interstate Gas Company, has + 
received temporary authorization to ’ 
construct and operate 12.8 miles of 


natural gas loop line in Louisiana 


The company proposes to construct 
9.9 miles of 20-in. loop tine in Jeffer 
son Davis and Vermilion parishes and 
2.9 miles of 6-in. loop line in Cameron ’ oat 
Parish. Gulf Interstate said in its appli ~ 
cation that the additional tacilities were -_—, 3 


necessary to transport the volumes otf 
gas that its sole customer, United Fuel 


Gas Company, Charleston, West Vu 
ginia, has asked it to transport begin- 
ning with the 1957-58 winter. Gulf 
Interstate said that United Fuel must 
increase its takes to offset the drainage 


of reserves presently committed to it in 
these fields 


Examiner's Decision 
Approved by Commission 


The Federal Power Commission has 
adopted a decision by one of its pre- 
siding examiners authorizing Texas 
Eastern Transmission Corporation and 
Texas Eastern Penn-Jersey Transmis 
sion Corporation to construct and 
operate natural gas pipeline facilities 
and also authorizing the sale of addi 
tional natural gas by Algonquin Gas 
Transmission Company 
The decision, filed September 30 by 
Presiding Examiner Emery J. Woodall, 
authorized Texas Eastern to construct 
about 96.5 miles of loop line and 9.4 
miles of supply laterals and 43,610 hp 
of additional compressor capacify in 
new and existing stations. Cost! was 
estimated at $24,599,000. , 
Penn-Jersey was authorized to add is - e e 
24,000 hp to existing stations at an standard pipeprotection sree. 
estimated cost of about $4,417,800. 3000. SOUTH BRENTWOOD BLVD - ST. LOUIS 17, MISSOUR 
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CENTRALIZED CONTROL in convenient, easily accessible location affords one operator automatic operation of the drive system. 


AT TENNESSEE GAS TRANSMISSION COMPANY . 


New Compressor Station 


DEPENDABILITY of General Electric gas turbine makes 
single-unit stations reliable, practical. Base-mounted 
turbine saves time, money in installation and station 
construction. 
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VL VAM 


sd 

FACTORY ASSEMBLED Genera! Electric Cabinetro!* panels afford centra 
ized control of ail station auxiliary equipment. Compoct design requires 
minimum of station's veluable floor spoce 


SAVINGS on installation, tscintenance, and operating costs were the result 
of close co-operation between Tennessee Gas Transmission Company per 
sonnel and General Electric engineering services. 


Starts Up in Record Time 


GENERAL ELECTRIC'S COMPLETE ENGINEERING SERVICES 
ORGANIZATION WORKING CLOSELY WITH TGT ENGINEERS 
FACILITATED INSTALLATION AND “START-UP” OF A G-E GAS 


TURBINE AT TGT’S SAVANNAH 


Twenty-seven days after unloading 
its General Electric gas turbine, 
Tennessee Gas Transmission Com 
pany’s new Savannah, Tenn. station 
was in operation. This record in 
stallation time was made possible 
through close co-operation between 
TGT engineers and General Elec 
tric’s complete engineering services 
organization. 

FROM DESIGN STAGES 
application engineering, manufac 
ture, installation, and operation, 
General Electric’s wide experience 
in this field was utilized by TGT 
The result was a drive system that 
exactly meets the particular station 
requirements of TGT. 


DEPENDABILITY of all Genera! Elec 


tric station and auxiliary equipment 


through 


STATION IN RECORD 27 DAYS 


means a big dollar savings in term 
of costly space, stand-by units, and 
emergency downtime 


TO HELP SOLVE YOUR STATION 
DRIVE REQUIREMENTS, Genera 
Electric makes available to jy 
these complete engineering services 
As with the Tennessee Gas Trans 
mission Company installation, G-E 
engineers will co-cperate closely wit! 
you in helping to design and ins 
the drive system that exactly 
your station requirements. Get com 
plete information from your nearest 
General Electric Apparatus Sales 
Office and meanwhile write for 
Bulletin GEA-6401, Combustion 
Gas Turbines, to General Electrix 
Company, Section 661-56, Schenex 
tady, N.Y. *Reg. trode-mark of General Electric 


meets 


Engineered Electrical Systems for Pipeline Pumping 


GENERAL @@ ELECTRIC 
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> Aaron Griffin has 
“~ been appointed as 
sistant superintend 
ent of dispatching 
for Texas Gas Trans- 
mission Corporation 
A native of Hender 
son, Kentucky, and a 
graduate of Western 
Kentucky State Col- 
lege, Griffin has been 
employed in the 
Texas Gas pipeline 
department since 
1949. Prior to his new assignment he was 
assistant superintendent of the Kentucky 
Indiana division of the company’s pipe- 
line department 


Aaron Griffin 


> Mills Cox of Houston, Texas, has been 
elected executive vice president of the 
rranswestern Pipeline Company. It also 
was announced that plans are underway 
to establish headquarters offices in Hous 
ton for the recently organized gas trans 
mission corporation. Cox was vice presi 
dent of Texas Eastern Transmission Cor- 
poration, prior to his affiliation with 
Transwestern 

The office recently opened in Dallas 
will be continued with Robert M. Chan 
in charge. This office will be concerned 
principally with gas procurement 

Transwestern Pipeline Company was 
organized by Monterey Oil Company of 
Los Angeles; Warren Petroleum Corpora 
tion of Tulsa, and J. R. Butler of Houston, 


TO BUILD 
BETTER PIPE LINES 
ON SCHEDULE 
AT THE LEAST 
POSSIBLE COST 


ffouston [2% 


CONTRACTING COMPANY 
=___ GENERAL CONTRACTORS 


Laurence H. Favrot @ R.P. Gregory @ Geo. A. Peterkin 


D-58 


WATER PIPE LINES 





2707 FERNDALE 
HOUSTON 6, TEXAS 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS 


SEE READER SERVICE CARL 


to construct a gas pipeline from the Four 
Corners area to industrial and other users 
in California 


W. S. Godwin 


> W. S. Godwin, manager of Texas Gas 
rransmission Corporation's Clarksdale 
Mississippi, compressor station the past 
seven years, has been appointed superin 
tendent of the Tennessee-Mississippi divi 
sion of the company’s compressor depart 
ment. Located at Texas Gas division of 
fices at Memphis, Tennessee, Godwin suc 
ceeds T. L. McWilliams as division super 
intendent. McWilliams was recently made 
assistant superintendent of the entir 
Texas Gas compressor department. T. C. 
Tatum, manager of the compressor station 
at Lula, Mississippi, succeeds Godwin as 
manager of the Clarksdale station, and 
J. C, Stewart succeeds Tatum as manage! 
at Lula. Stewart was assistant manager 
at Texas Gas’s Greenville, Mississippi 
compressor station 


Mills Cox 


> H. Dix Fowler was appointed vice pres 
ident in charge of engineering and opera 
tions of Trans-Canada Pipe Lines Limited 
He joined Trans-Canada in October 1954 
as au “Supervising engineer al “ up 
pointed assistant chief engineer in May 
1956. He was formerly resident enginee: 
on compressor station construction. for 
Gulf Interstate Gas Company, Houston 
Texas. In his new position Fowler is re 
sponsible for all phases of engineering 
construction and operation of the 2294 
mile Alberta-Montreal natural gas trans 
mission system 


as 


> Sie L. Creech has been promoted to 
field superintendent of Texas Eastern 
rransmission Corporation's Little Big 
Inch Division. A graduate of Logansport 
High School, Logansport, Louisiana, he 
was employed in 1954 as superintendent 
of Triangle Pipeline Company which later 
that year was acquired by Texas Eastern 
In 1956, he became superintendent of 
maintenance, a position which he held 
until his recent promotion 


> Harry G. Fair, chairman of Phillips 
Petroleum Company's operating commit 
tee, has been promoted to manager, sup 
ply and transportation department, to fill 


H. G. Fair W. C. Hewitt 


the vacancy created by the untimely death 
of D. M. McBride; and W. C. Hewitt, 
vice chairman of the operating commit 
tee, will succeed Fair as chairman. 
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Wire THE PIPELINE 
CONTRACTORS 


@ Fuiton Banister, ltd., 625 Northern Hard- 
ware Building, Edmonton, Alberta. Has 100 
miles of 18-in. for Alberta Gas Trunk 
Line Company, Lid., from Burstall at the 
Alberta border to Provost, Alberta. Also 
has 22 miles of gas gathering line in the 
Provost field for Provo Gas Producers, 
Lid., consisting of constructing gathering 
system and wellhead tic-ins—3 to 12-in 
pipe; this gas to be fed to Alberta Gas 
Trunk Lines 


@ Banister Construction, Lid., 625 Northern 
Hardware Bidg., Edmonton, Alberta. Has un- 
determined amount of 2 to 6-in. exten- 
sions to existing systems in cities and 
towns in Saskatchewan, plus approxi- 
mately 5000 consumer service connec- 
tions, for Saskatchewan Power Corpora- 
tion. Has contract for construction of 
transmission and distribution system in 
the town of Wilkie, Saskatchewan, for the 
Saskatchewan Power (¢ orporation 


@ F. E. Show, Ltd., 530 S$. Vidal Street, 
Sarnia, Ontario. Has 40 miles of 6 to 10-in 
line for Dominion Natural Gas Company, 
Ltd.. in the Brantford, St. Catharines, 
and St. Thomas districts. Has 8 miles of 
16-in. line for Dow Chemical of Canada 
Ltd., from new salt bed location to the 
Sarnia district. Has 14 miles of /6-in 
loop line around the city of Hamilton, 
Ontario, for United Gas and Fuel Com- 





pipe cutting & 
beveling machine 


line trave 


af 


pany. Has 67 miles of 6 to 20-in. trans 
mission lines for Union Gas Company 
Chatam, Ontario, to Dawn, London, St 
Marys, Stratford, Kitchener and Guelph 


@ H. C. Price Company, Box 1111, Bartles- 
ville, Oklahoma. Has 58 miles of 30-in. line 
for Texas Eastern Transmission Corpora 
tion in Tennessee, Kentucky and Ohio to 
complete 343 mile contract 


@ Williams Brothers Company, National 
Bank of Tulsa Bidg., Tulsa, Okichomea. Has 
212.5 miles 20-in. crude line for Socony 
Mobil Oil Company de Venezuela. Line 
will extend from San Silvestre field to 
Puerto Cabello on the Caribbean Coast 


@ Sheehan Pipe Line Construction Company, 
National Bank of Tulsa Bidg., Tulsa, Okla- 
home. Has 116 miles of 8-in. line for Buck 
eye Pipe Line Company between Hunt 
ington and Griffith, Indiana; project in- 
cludes take-up, reconditioning and relay 
Also has 70 miles of 8-in. line to recon- 
dition for Buckeye Pipeline Company 
near Cooks Ferry, Ohio 


@ Troth Construction Company, Box 592, 
Britton, Oklahome. Has contract for 160 
miles of 2 and 8-in. lines for gas distribu 
tion to communities in the Aberdeen, 
South Dakota, area, fc; Northern Natural 
Gas Company. 


@ Canadian River Construction, 580 Hornby 
Street, Vancouver, British Columbice. Has 150 
miles of gathering lines in northern AIl- 
berta and British Columbia for Westcoast 
Transmission Company, Lid. 


@ Engineers Limited Pipeline Company, 200 
Bush Street, San Francisco, Californic. Has 
line for Pacific Gas & Electric Company 
consisting of 37 miles of 20-in., 37 miles 
of 18-in., and 19 miles of 12-in. to lay 
from Beehive Bend field to Sacramento 
California. 


= Mannix Company, Lid., 332 Seventh Ave 
nue W., Calgary, Alberto. Has 160 miles of 
3 and 6-in. gathering line to lay in the 
Pembina field for Pembina Pipeline, Li 
Has contract to lay 12 miles of 4-in. gat! 
ering line in the Drumkeller East field for 
Pembina Pipeline. Has four Gunite river 
crossings on the North Thompson River 
at Gosnell and Blue River, British Co 
for Trans Mountain Pipe Line 


pany, Ltd 


@ Williams-Austin Construction Corporation, 
3322 Grant Building, Pittsburgh 19, Pennsy!l- 
vonia. Has 50 miles of 10-in. for Central 
Hudson Gas & Electric Company be 
tween Kingston and Albany, New York 
Also has 5.7 miles of 26-in. line for Az 
lantic Seab dad Corpora! in Hardy 
and Gront counties, West Virginia 


THIS NAME ASSURES 
QUALITY PIPELINE EQUIPMENT 
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costs. That’s the kind of 
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@ Houston Contracting Company, 2707 Fern- 
dale Place, Houston 6, Texos. Has 80 miles 
of 30-in. gas line for Texas Eastern from 
Kosciusko to Egypt, Mississippi. Has 80 
miles of 30-in. natural gas line for North- 
ern Ontario Pipe Line Crown Corporation 
between Uspala and Port Arthur, Ontario. 
Also has 33 miles of 6, 8, and 10-in. lateral 
gas lines for Tennessee Gas Transmission 
Company in the vicinity of Southwest 
Pass below New Orleans, Louisiana. Has 
20 miles of 18-in. natural gas line recon- 
ditioning for Texas Gas Transmission 
Corporation near Bastrop, Louisiana. 


@ Dutton-Williams Brothers, Ltd., North Ca- 
nadian Oil Building, Calgary, Alberta. Has 
60 miles of 30-in. natural gas line from 
Kenora, Ontario, eastward for Northern 
Ontario Pipe Line Crown Corporation. 
Has 120 miles of 30-in. line for Trans- 
Canada Pipe Line Ltd. 


KELLEY RIPPER 


The C-R-C Kelley Ripper, D-9 Caterpiller size, 
rips 6’ deep through laminated rock ahead of the 
ditching machine, with savings in time and cost 
per ditch. Hydraulic or cable-operated C-R-C 
Kelley Rippers are available also in sizes to fit 
D-8 and D-7 class tractors. Write or call Crutcher- 
Rolfs-Cummings, Inc., at 7825 Katy Road, Houston, 


Texas, UNderwood 4-6391. 


@ Fish Service Corporation, M & M Building, 
Houston, Texas. Has 67 miles of line for 
Florida Pipeline and Storage Company 
from Port Everglades to Homestead Air 
Force Base, Florida 


@ C. P. Bartley & Son Pipe Line Construction, 
P. O. Box 616, Tioga, North Dakote. Has 
121 miles of 2 through 12-in. gas gather- 
ing extensions for Signal Oil & Gas Com- 
pany in the Newton, North Dakota, area 


@ Engineering-Construction Company, First 
National Bank Building, Tulsa, Oklahoma. Has 
contract with City of Macon, Missouri, to 
lay 25 miles of 4 and 6-in. between Mo- 
berly and Macon, Missouri, and 12 miles 
of various size distribution lines in Macon 


@ G.E.T. Construction, Inc., 435 S$. 116th 
St., Milwaukee, Wisconsin. Has 46 miles of 
24-in. loops in Wisconsin and Illinois for 
Michigan Wisconsin Pipe Line Company 


Mounts on Transmission 
Case 


Pulls from Tractor 
Draw bar 


Holds Positive Ripping 
Depth 


Speeds Up Ditching 
Operctions 


No Wider Than Tractor 


Heat-treated Oil Drawn 
Steel Shanks 


Hydraulic or Cable 
operated 


CRUTCHER + ROLFS - CUMMINGS, INC. 


HOUSTON, TEXAS 
P. O. Box 2073 


UNderwood 4-6391 


FARMINGTON, NEW MEXICO 


P. O. Box 1207 


DAvis 5-5523 


IN CANADA: Canadian Equipment Sales & Service Co 
7310 99th St., Edmonton, Alberta, Canada 


For additional information 


see poge 107, Pipe Line Composite Catalog 


FOR FURTHER iNFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARI 





@ R. H. Fulton & Company, inc., P. O. Box 
1526, Lubbock, Texas. Has sections 3, 5 and 
6 of Four Corners Pipe Line Company 
line. Section 3 is a 16-in. line 98 mules 
long from Cameron to Seligman, Ari- 
zona; this work began July 1. Sections 
5 and 6 began October 15 to avoid cross 
ing desert during hot summer. Section 

is 505 miles of 16-in. line from the Colo 
rado River to Twentynine Palms, Cali 
fornia and Section 6 is a 46-mile 16-in 
section from Twentynine Palms to Olive, 
California. Also has contract for under 
ground crossing of Colorado River north 
of Needles, California, on the same line 


s 


@ Oklahoma Pipe Line Constructors, P. O 
Box 13227, Dallas 20, Texas. Has 35 miles 
of 30-in. for Tennessee Gas Transmission 
Company between a point in Garrard 
County, Kentucky, to a point of TGT's 
compressor site in Powell, Kentucky. Also 
has 85 miles of 20 and 24-in. (spread 101) 
of Trans-Canada Pipe Lines, Lid., on the 
eastern section, in proximity of Toronto, 
Ontario, beginning from a point south- 
west of Toronto circling the city, and also 
a section beginning at a point east or 
northeast of Toronto. 


@ Brown & Root, Inc., 4100 Clinton Drive, 
Houston, Texos. Has contract with Texas 
Eastern Transmission Corporation to fur- 
nish field supervision for construction of 
626 miles of 30-in. loops along the com- 
pany’s line between Beaumont, Texas, 
and Uniontown, Pennsylvania 


@ Majestic Contractors Limited, 408 Royal 
Trust Building, Edmonton, Alberto. Has an 
82-mile 30-in. spread for Trans-Canada 
Pipe Lines, Lid., from St. Anne, Mani- 
toba, to the Ontario border. Also has con- 
tract for testing 560 miles 34-in. of 
Trans-Canada line between Burnstall, 
Saskatchewan and Winnepeg, Manitoba 
Has 47 miles of 12-in. for Trans-Canada 
in the Ottawa, Ontario, area. Has contract 
for 4 to 12-in. gathering system for Prod 
ucers Pipeline, Ltd., in the Estavan, Sas 
katchewan area. Has city distribution sys 
tem in Cooksville, Ontario, for Consumers 
Gas Company of Toronto. Also has city 
distribution system for Guelph, Ontario, 
for Union Gas Company of Canada, Ltd 


@ A. P. Vaughn Construction Company, Box 
1144, Fort Worth, Texas. Has joint venture 
with Potashnick Construction Company 
to lay sections | and 2 of the Utah to 
California crude line for Four Corners 
Pipe Line Company. Both sections are 
16-in. pipe. Section 1 is 76 miles from 
the Aneth field in Utah to Kayenta, Ari- 
zona; Section 2 runs 98 miles from Kay 
enta to Cameron, Arizona 


@ O. R. Burden Construction Corporation, 
P. O. Box 5216, Tulsa, Oklahoma. Has 120 
miles of 16-in. and 5 miles of 12-in. for 
Magnolia Pipeline Company from Mid 
land to Abilene, Texas. Has 7.2 miles of 
24-in. loops to lay for Service Pipeline 
Company in Will County, Illinois 


@ Price-Poole Pipeline Constructors of Can- 
ado (joint venture of H. C. Price of Canada 
Limited and Poole Censtruction Company, 
Ltd.), Rivers, Manitoba. Has 99-mile section 
of 34-in. pipe to lay for Trans-Canada 
Pipe Line Company on a section of line 
in Manitoba Province extending eastward 
from the Assiniboine River near Miniota 


@ Four Way Company, Farmington Hwy., 
Aztec, New Mexico. Has contract to lay 
16-in. line for Texas-New Mexico Pipeline 
Company, for a distance of 150 miles 
southeast from the Aneth field in South- 
east Utah. 
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Over One Billion Tons 
Petroleum Moved by Pipeline 


The Committee for Oil Pipe Lines has released its annual 
study showing the shifts in petroleum transportation that 
have taken place between 1938 and 1956 

Crude oil and petroleum products carried in domestic 
transportation by the various modes of transport in 1956 
totaled 1,016,814,724 net tons, of which 43.41 percent was 
carried in pipelines, 29.29 percent in water carriers, 23.20 
percent in trucks and 4.10 percent in railroad cars. In the 
movement of crude oil only, pipelines carried 77.40 percent 
of the total 423,558,125 net tons transported. Of the 593, 
256,599 net tons of refined products moved, pipelines, which 
carry only the light oils—gasoline, kerosine, distillate, and 
LPG—transported 19.14 percent. This compares with 18.24 
percent for the 1955 movement. Increase is attributable to 
the further expansion in refined oil pipelines. 

Comparative figures of total crude oil and petroleum pro 
ducts carried in 1955 as revised is 960,808,391 net tons, of 
which 42.94 percent was carried in pipelines, 29.56 percent 
in water carriers, 23.17 percent in trucks, and 4.33 percent 
in railroad cars. 

Copies of the study can be obtained from Gordon ¢ 
Locke, General Counsel, Committee for Oil Pipe Lines, 418 
Munsey Building, Washington 4, D. (¢ 


Gas Line Will Use Pipe 
of 43 and 55-in. Diameter 


Williams Brothers Company, Tulsa, Oklahoma, has 
signed a turnkey contract for construction of a pair of what 
will be the largest diameter gas pipelines ever built. 

rhe dual lines, to be constructed for the Carnegie Natural 
Gas Company, a subsidiary of U.S. Steel, will provide coke- 
oven gas to six plants in the Pittsburgh, Pennsylvania, area 

rhe two lines will have a diameter of 554% in. for the first 
8'2 miles of their 13-mile length, and 43% in. for the 
remainder. Pipe laying is expected to start in May. 

Although pipe up to 80-in. has been used by the Army for 
water lines, it is not beleived that pipe of the size to be used 
on the Carnegie project has ever been used for gas trans- 
mission 

rhe American Bridge Division of U.S. Steel is making 
new rolls to fabricate the pipe, and special hydraulic lineup 
clamps have been developed for use in construction. 

Lines will transmit 255,000,000 cu ft of gas per day at 
15 psig. The low-pressure system was used in place of high- 
pressure smailer pipe because of the treating facilities that 
would be required to clean the gas before compression 


Equitable to Add Its 
14th Storage Pool 


rhe Federal Power Commission has authorized Equitable 
Gas Company to develop the Rhodes natural gas storage 
pool in Lewis County, West Virginia. 

Equitable will construct 11.7 miles of pipeline, drill 40 
wells, construct a dehydration plant, and alter piping at the 
existing Skin Creek compressor station 

Rhodes pool is an almost exhausted gas pool, consisting 
geologically of three separate pools. Equitable proposes to 
inject about 1,100,000,000 cu ft into one of the pools during 
1957 and to develop the two remaining storage areas upon 
completion of the first. 

Presently Equitable operates 13 underground storage 
pools in Pennsylvania and West Virginia, having an aggre 
gate estimated storage capacity of approximately 32,327,- 
000,000 cu ft 
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PIPE 
SHIELD 


... The practical answer to 
PERMANENT PROTECTION 
against all ROCK DAMAGE! 


Effective 
“holiday-free”’ 
pipe protection 


Sealtight Pipe Shield provides an easily workable 
protective shield for pipes in every type of terrain or 
installation. It is the one completely effective and 
economical answer to “‘holiday-free’’ pipe shielding 
eliminates the expense of dirt padding. Pen 
etration tests show that even large rocks fail to 
rupture this material. Ideal for protecting pipe sec 
tions pulled across swamps . replaces ineffective 
costly wooden slats or snow fence materials in 
shielding coated pipes at river crossings and under 
river clamps. Sealtight Pipe Shield is impervious to 
stress and strain of soil movements—vunaffected by 
soil chemicals and moisture. Records of on the job 
tests prove Sealtight Pipe Shield far more effective 
and less costly than ditch padding installations 


EASILY APPLIED 
Sealtight Pipe Shield is quickly 
and easily installed by untrained 
crews. The necessary straps, tools 
ond seals ore available and con 
be shipped cs a complete pock- 
oge when desired 


TECHNICAL CATALOG 


W.R. MEADOWS, inc. 


TT KIMBALL ST. + ELGIN, ILLINOIS 
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CP pipeline rigs 


This GTD-400 Trenchdril mounted on a side 
boom tractor makes fast work of tough sec- 
tions. Supplying a steady stream of power in 
the background is a 600 cu. ft. CP ‘Power 
Vane"’ Rotary. Other CP compressors are in 
capacities of 125, 210, 365, 900 cfm. 
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“make time” in tough country 


1eaier r the fal nd figure 
Chicago Pneumatic Fool Company, 
8 East 44th St., N. Y. 17, N. Y. 


Chicago Pneumatic 


PNEUMATIC TOOLS + AIR COMPRESSORS + ELECTRIC TOOLS + DIESEL ENGINES + ROCK 
DRILLS * HYDRAULIC TOOLS * VACUUM PUMPS «+ AVIATION ACCESSORIES 
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Write 
for 


PATENTED 


PIPELINE 
VENTS 
AND 


P. O. BOX 276-A 
SHREVEPORT 
LOUISIANA 


Write for 
Specifications Folder 


/LE EFTel /NE 


WELDING 
FITTINGS 


REDUCERS: Concentric and eccentric. 
Nominal pipe sizes 1” to 30”, 
ASA B16.9, ASTM A234. Schedules 
10 to 160, stainless steel, and 
other alloys. Special lengths and sizes. 





og 


SADDLES: Conventional, 
heads. 


sizes from ‘4 to 24”. Fleet-Line 


and 


for pressure vessel Nozzle 


saddles weld neatly into place in 


much less time, and with much 


less welding rod. 


TT & 


Complete encirclement saddles 


. aan 


Fast interested service 


Write for Literature 


STEEL FORGINGS, Inc. 


P. O. Box 276A @ Shreveport, la 


FOR 


FURTHER 


NEW EQUIPMENT 





Pulse Traps Reduce Pulsations. The op 
eration of the pulse trap includes a di 
vided flow principle which not only atten 
uates the pulsations, but cancels the pulsa 
tion of the 2 divided streams, which are 
forced out of phase. The pulse trap was 
particularly developed to eliminate pulsa 
tion in liquid lines caused by reciprocating 
pumps. Successful applications have been 
made on triplex, duplex and radial piston 
pumps to pressure as high as 5000 psi 
and temperatures to 650 F. The liquid 
pulse trap employs no gas chambers, syn 
thetic rubber other devices, but 


sacks or 
relies on the elastic properties of the 
liquid 


oe » 


Using the same construction but modi 
fied for gas requirements, pulse traps are 
offered for gas transmission compressor 
stations, for application to eliminate dif 
ferential meter error, and for refrigerant 
systems employing reciprocating compres 
sors. Pulsation Controls Corporation 

Circle number (81) on reply card 


Valve Stem Packing. The Garlock Pack 
ing Company introduced valve stem pack 
ing for medium temperature service. The 
new packing material, designated Style 
5022, is a molded type valve stem pack 
ing ring made from copper wire inserted 
asbestos yarns which are braided and im 
pregnated with Teflon suspensoid and die 
formed into rings. Heart of Style 5022 is 
the Teflon which gives the packing unique 
characteristics and extreme versatility 
The Garlock Packing Company 
Circle number (82) on reply card 


Three-Way Centering Cradle. The new 
Williamson 3-way casing cradle is posi 
tioned in casing ends after drag section is 
in place and tie-in welds are made. This 
flexible non-conductive cradle, which en 
circles the pipe, prevents the drag section 
from touching the casing ends should it 
ride the side or top of casing. 
- 


In addition to supporting the pipe at 
casing ends, 3-way casing cradles also 
provide for easy installation of casing 
bushings. T. D. Williamson, Inc. 

Circle number (83) on reply card 


INFORMATION ON 


ADVERTISED PRODUCTS, SEE READER SERV 


Multiple Receiver Unit. A multiple re 
ceiver unit capable of selecting and test 
ing up to 10 different frequency tone sig 
nals is announced by Hammarlund Manu 
facturing Company. The unit, MRU-2 
provides both pilot light indication and 
display of a metered quantity. The MRI 
2 is designed primarily for use in a central 
station for scanning up to 10 incoming 
audio tone signals. The unit is made up 
of up to 10 tone filters, a bank of poten 
tiometers for regulating signal strength 
a broad-band amplifier and the indicating 
devices. It permits an instantaneous check 
at any time either by signal-present, o1 
signal-strength tests. H: mmarlund Manu 
facturing Company, In 
Circle number (84) on reply card 


New Model Rectifier. A cathodic protec 
tion rectifier has been announced by Rio 
Engineering. Featured easy-to 
change voltage tap system which requires 
no tools and a removable side panel which 
gives immediate access to all components 
Rio Engineering Company 
Circle number (85) on reply card 


Six Consotrol Features. For greater op 
erating convenience, 6 new features have 
been added to the standard panel-type 
Consotrol instruments manufactured by 
The Foxboro Company. Two of these 
advances permit greater recorder flexi 
bility. First, the Mode! 53 and Model 54 
(pull-out) will accommodate 3 pens so 
that 3 measurements can be monitored or 
the same chart. Second, a Model 54 Con 
sotrol recording control station can be 
tilt-mounted for use in console units 


are an 





Iwo automauc control developments 
extend the number of control actions 
available with the Model 58 Consotrol 
controller. In addition to proportional 
reset and derivative, it is now possible to 
achieve batch stabilog and auto-selector 
actions. Batch stabilog control permits 
the use of reset action on batch processes 
without “wind up” or “overshooting” at 
the start of an operating cycle. The Fox 
horo Company 

Circle number (86) on reply card 


1958 Dodge Trucks. Increased power 
unique styling, greater load capacities 
added driver comfort, larger brakes, and 
new automatic transmission are among the 
outstanding features of 1958 Dodge 
trucks. The “L” Series line offers the right 
model for virtually every trucking need 
Specific hauling requirements of individual 
truck owners are met by the greatest va 
riety of transmissions, axles, springs, 
frames, and other components in Dodge 
history. Dodge Corporation 
Circle number (87) on reply card 
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Chart Simplifies Valve Lubrication, Main- 
tenance. A new 19-by-24-in., 3-color chart 
containing maintenance and lubrication 
information for Rockwell-Nordstrom lu- 
bricated plug valves has been issued by 
Rockwell Manufacturing. Made of heavy 
paper and equipped with metal edges, the 
chart is suitable for display on shop, engi- 
neering and maintenance office walls. It 
features detailed exploded views of 4 
types of valves—2-bolt cover, screwed 
gland, 3-bolt and Hypreseal. Meter and 
Valve Division, Rockwell Manufactur- 
ing Company 
Circle number (88) on reply card 


D4 Backhoe Catalog. A 2-color, 16-page 
catalog that features the design and per- 
formance characteristics of the new pro- 
duction model Hyster D4 hydraulic back- 
hoe is available. The purpose of this 
catalog is to cover systematically and in 
detail the Hyster resign and engineering 
features of the D4 backhoe as follows: 
Backhoe job performance and versatility, 
mobililty resulting from matched equip 
ment, and backhoe power. Hyster Com 
pany 
Circle number (89) on reply card 


Jensen Mixers. Bulletin No. SL-17 ex- 
plains in detail the simplicity of design, 
compactness and ruggedness which are 
all a part of Jensen Engineering’s mixers 
They have found wide acceptance in re 
moval and prevention of deposits of paraf 
fin and sediment in crude oil tanks. Jensen 
Engineering Company. 
Circle number (90) on reply card 


Indicating Flow Switch. The Model 234 
indicating flow switch features the Barton 
Model 199 rupture-proof bellows unit 
The differential pressure ranges are avail 
able from 0-20-in. we to 0-50 psi with 
Static pressure ratings up to 6000 ps! 
This flow switch can be supplied with 
either aluminum, steel, alloy steel or 
stainless steel housing. The Model 234 can 
be supplied with low or high single set 
ting, or low and high, low-low or high 
high double settings each separately ad 
justable and direct set on an auxiliary 
scale. It features mechanically operated 
milli switches rated at 5 amps maximum 
at 120 v ac that are virtually unaffected 
by vibration. Barton Instrument Corpora 
fion 


Circle number (91) on reply card 


Steel Flooring and Stair Treads. Kerrigan 
announces an illustrated catalog on thei 
grating and how it is weldforged into a 
1-piece, inseparable unit. Also, it explains 
how Bonderite gives this grating extra 
protection and longer life. Aerrigan Iror 
Works. Inc 
Circle number (92) on reply card 


Construction Equipment Bulletin. The 
catalog includes photographs and specifi 
cations of Le Roi’s complete line of port 
able air compressors, both reciprocating 
and rotary; of the Tractair, a combination 
compressor-tractor, and attachments; of 
Le Roi Newmatic air tools, including 
breakers, drills, tampers, and spades; and 
of CRD one-use drill bits. Le Roi Divi 
sion, Westinghouse Air Brake Co 
Circle number (93) on reply card 


Heavy-Duty Rotary Pomps. Bulletin No 
2064-B1 published by Worthington de 
scribes their line of heavy-duty rotary 
pumps. A dependable unit for pressures 
to 500 psi, and capacities to 25 gpm, the 
Type GAR is efficient and economical 
Simplicity of construciion incorporating 
herringbone gears and roller bearings al 
lows long, trouble-free service with mini 
mum maintenance. Worthineton Corpora 
ion 

Circle number (94) on reply card 
I'wo-Way Mobile Radio Equipment. Gen 
eral Electric's Communication Products 
Department has published a new brochure 
on 2-way mobile radio equipment avail 
able. The booklet shows the wide range 
of equipment designed to fit individual 
needs based on present FCC rulings 
General Electric, Communication Pri 
ducts Department 


Circle number (95) on reply card 


Motor Control Bulletin. The latest design 
features in Allis-Chalmers front access 
high voltage starter (Type H) for 2300 
to 5000-v motors which provide maxi 
mum accessibility, protection, perform 
ance and space economy are given in a 
new bulletin. The bulletin points out how 
the starter’s roll-out type air-break con 
tactor (Type 256A) makes inspection and 
routine maintenance of the unit 
{/lis ( halimne rs Manufac turing Company 
Circle number (96) on reply card 


easy 


Weld Caps Folder. Henry Vogt Machine 
Company has issued Weld Caps Folder 
WC.-1 for use in pipelines, headers, o1 
pressure vessels, which has recently beer 
revised to cover new sizes and materials 
Henry Vogt Machine Company 

Circle number (97) on reply card 


OLY 


ON FOUR CORNERS PIPELINE, too, the Cleve- 
land 320 is showing why it has been accepted 


everywhere as the modern pipeline trencher 


..the 


trencher that fits more pipeline jobs—that digs more 


trench — in 


more 


soils — better, faster, cheaper 





a 


THE CLEVELAND TRENCHER CO. 


20100 ST. CLAIR AVENUE ~ 


‘ a8 — 
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DO YOU 
KNOW ABOUT | 
GASK-O-SEAL? \ 


‘ 





Mt 


Z 


The static seal that can not blow out! 


If you do not know about Gask-O-Seals look at these facts 


M Gask-O-Seals will seal practically any processable fluid 


Gask-O-Seals can be re-used 


w 

M Gask-O-Seals will seal at iow of high pressures, vacuum or 
positive 

w 


Fastening After Fastening 


Gask-O-Seals are available as standards and as specials in almost 
any configuration or to meet special requirements 


They are recommended for flanges, gear boxes, transfer cases 
The above diagram is “typical” only. Gosk-O-Seals ore | h | Fici tat | ded 
@ 
olso mode with one-side seols any place where truly efficient static seals are needed. 


Note: A recent development of the Gask-O-Seal principle indicotes effective se 


O the temperature ranges of 400° to + 1000° for specific applications 
OQ. —the O-Seal fomily S 


meen FRANKLIN C. WOLFE CO. 


Gosk O-Seol . . : 
ry Stot-O Seal . _ Culver City, Colifornia . 
bol-O- Seat sealing design specialists” 


v-O Seol —_ 


X 


Bon;-O- Seal * 


A DIVISION OF arker APPLIANCE COMPANY 
Termin-O-Seol Hydraulic ond fluid systern components 
a ret 














Suck (Seige 


LANE-WELLS COMPANY 
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